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ABSTRACT 

OBJECTIVE 

To  determine  and  Caspars  the  accuracy,  armor  defeating  capabilities  and 
effective  maximum  range  of  two  different  designs  of  Shell,  HEP,  155mm* 

SUMMARY 

A  number  of  Shell,  HEP,  l£5mm,  inert-  and  Composition  A-3-loaded,  were 
fired  to  evaluate  differences  between  two  designs*  Both  designs  were  fired 
alternately  for  accuracy,  defeat  of  armor,  and  maximum  range*  A  comparative 
panel  fragmentation  test  was  conducted  with  the  two  designs  and  the  standard 
HE,  ML07#  Shell* 

^  ^ .  ^  CONCLUSIONS 

The  Shell,  HEP,  l#nm,  T1$2E5  is  superior  to  Shell,  HEP,  l55mm,  T1S2E6 
in  accuracy  and  armor-defeating  qualities*  . 

N 

RBCCMMENDATICNS 


It  is  recommended  that: 

A*  Shell,  HEP,  lfjfixm,  T1!?2E5  be  considered  superior  to  Shell,  HEP,  T152E6 

for  the  defeat  of  armor* 


B*  Consideration  be  given  to  redesign  of  the  shell  incorporating  a  point- 
detonating,  mechanical  time  or  VT  fuze  in  combination  with  a  base-detonating 
fuze  for  air  burst  against  personnel,  in  addition  to  its  armor-defeating 
qualities* 

C*  Additional  studies  be  made  with  the  T152E5  Shell  for  possible  employment 
in  the  I5f>mm,  ML,  Gun,  with  respect  to  maximum  range  determination,  defeat  of 
armor  and  bunkers,  and  accuracy  up  to  2000  yards* 


D*  An  evaluation  of  the  standard  MUA1  Charge  be  made  in  conjunction  with  the 
T1$2E<J  Shell  in  an  attempt  to  eliminate  requirements  for  a  special  charge* 
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I  INTRODUCTION 

A.  Previous  firing  of  the  155mm,  HEP,  Shell  in  the  155mm,  Ml,  Howitzer  gave 
indication  of  good  band  engraving  with  no  distortion  of  the  shell  body  at 
pressures  up  to  35*000  psi  and  an  average  muzzle  velocity  of  2300  fps.  It  was 
evident  from  the  limited  test  results  that  a  heavier  shell  wall  as  well  as  a 
positive  means  of  sealing  the  base  plug  were  needed. 

B.  The  two  designs  fired  in  this  test  incorporated  the  desired  modifications 
to  correct  the  above-mentioned  deficiencies.  Both  designs  that  were  live- 
loaded  were  assembled  with  a  BD,  T-,  Adjustable,  Fuze  (firing  pin  was  adjust¬ 
able)  which  was  similar  to  the  standard  Fuze,  BD,  M91A1. 

II  DESCRIPTION  OF  MATERIEL 


A.  Shell,  HEP-T,  Inert-Loaded,  155mm,  T152E5  with  Fuze,  BD,  M91A1,  Inert- 

Loaded,  with  Live  Tracer,  Lot  PA-E-23878*  The  thickness  of  the  shell  wall  was 

.115 -inch  to  .170-inch  at  the  beginning  of  the  ogive* 

B.  Shell,  HEP-T,  Inert-Loaded,  155mm,  T152E6,  with  Fuze,  BD,  M91A1,  Inert- 

Loaded,  with  Live  Tracer,  Lot  PA-E-23879*  The  thickness  of  the  shell  wall  was 

.220- inch  to  .265 -inch  ax  the  beginning  of  the  ogive. 


C.  Shell,  HEP,  Composition  A-3-Loaded,  155mm,  T152E5  with  Fuze,  BD,  T-, 
Adjustable,  Lot  PA-E-23880. 


D.  Shell,  HEP,  Composition  A-3  Loaded,  155mm,  T152E6  with  Fuze,  BD,  T-, 
Adjustable,  Lot  PA-E-23881. 


E.  Shell,  HE,  TNT-Loaded,  M107,  with  supplementary  charge,  with  Fuze,  PD, 
M51A5,  Lot  WC-31-82.  This  shell  was  used  as  a  standard  between  the  T152E5  and 
T152E6  live -loaded  shell  in  maximum  range  and  fragmentation  tests. 


F.  For  photographs  of  both  shell  designs  with  charges  see  Appendix  C,  Photo¬ 
graph  Nos.  B24565  -  B24566.ALso  Appendix  F,  Drawing  of  Fuze  and  Shell. 


Ill  DETAILS  OF  TEST 


A.  PROCEDURE 

1.  Since  the  test  program  consisted  of  an  evaluation  between  2  shell 
designs,  the  test  was  divided  into  4  phases.  These  phases  were: 

a.  Defeat  of  armor  plate  at  400  feet. 

b.  Accuracy  determination. 

c.  Defeat  of  armor  plate  at  1000  yards. 

d.  Maximum  range  and  dispersion.  All  rounds  were  fired  from  a 
standard  field  carriage  (MlAl). 
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2.  The  first  phase  of  the  test  was  the  defeat  of  armor  plate  with  live- 
loaded  ammunition  at  approximately  400  feet.  To  accomplish  this,  two  8-inch 
armor  plates  were  fired  at,  one  set  at  0°  obliquity  and  the  other  at  60°  obliq¬ 
uity.  When  it  was  found  that  the  8-inch  plate  at  0°  obliquity  could  be 
defeated,  firing  at  the  8-inch  plate  set  at  60°  obliquity  was  started.  This 
plate  could  not  be  defeated  and  a  7-inch  plate  set  at  60°  obliquity  was  sub¬ 
stituted.  It  was  possible  to  defeat  this  plate.  Following  the  plate  firing, 
several  rounds  were  then  fired  at  a  German  "King  Tiger"  tank  hull  having  6- 
inch  armor  arranged  at  44°  obliquity. 

3-  The  second  phase  of  the  test  was  the  firing  of  shell  of  both  designs 
inert-loaded  at  a  1000-yard  target  for  the  determination  of  accuracy.  Three 
groups  of  the  T152E5  design  and  one  group  of  the  T152E6  design  were  Tired. 
During  the  firing  for  accuracy  the  howitzer  was  kept  in  alignment  by  the  use 
of  2  transits  which  controlled  the  vertical  and  horizontal  azimuth  of  the 
tube. 


4.  The  third  phase  of  the  test  was  the  setting  of  armor  plate  that  was 
defeated  at  400  feet  at  1000  yards  range.  All  shell  in  this  phase  were  live- 
loaded.  The  8-inch  plate  was  set  at  0°  obliquity  and  the  7-inch  plate  at  60° 
obliquity.  The  shell  designs  were  fired  alternately  to  give  a  round -by- round 
comparison.  A  second  German  "King  Tiger"  tank  hull  was  placed  at  1300  yards 
from  the  muzzle  to  determine  the  long-range  effect  of  the  HEP  shell  against 
armor  of  this  type. 

5*  The  fourth  phase  of  the  test  was  to  determine  the  maximum  range  and 
dispersion  of  both  shell  designs  in  comparison  with  Standard,  HE,  M107,  155mm 
Shell.  All  rounds  were  live -loaded  and  were  fired  at  45°  elevation.  The 
standard,  HE,  M107,  Shell  were  fired  first  followed  by  the  T152E5  and  T152E6 
shell . 

6.  In  addition  to  the  4  phases,  a  panel  fragmentation  test  was  conducted 
utilizing  2  shell  of  each  design  and  2  standard  Shell,  HE,  M107-  A  chemical 
and  metallurgical  analysis  of  the  frontal  plate  of  the  German  "King  Tiger" 
tank  hull  was  also  conducted. 

B.  RESULTS 


1.  The  firing  of  phase  a  was  with  live -loaded  shell  against  armor  plate 
at  approximately  400  feet  from  the  muzzle  of  the  howitzer.  Prior  to  the 
firing,  the  fuzes  of  8  of  the  live-loaded  shell,  4  each  of  T15SE5  and  T152E6 
were  adjusted  as  follows • 


NUMBER  ADJUSTED 

SHELL 

LENGTH  OF  PLUNGER  TRAVEL  (inches) 

2 

T152E5 

•30 

2 

T152E5 

2 

T152E6 

•  30 

2 

T152E6 

•  45 

a.  The  adjustment  was  made  to  determine  which  length  of  fuze  plunger 
setting  would  give  the  optimum  bursting  effect  when  used  against  armor  plate. 
After  setting  the  fuze  manually,  a  thread  setting  cement  similar  to  "Laminae" 
was  poured  on  the  thread  of  the  adjusting  screw  and  permitted  to  harden  prior 
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to  firing.  Four  of  the  rounds,  2  of  each  design,  one  set  at  -30-inch  and  the 
other  at  . 45-inch,  we re  then  fired  at  a  8-inch  plate  set  at  C0°  obliquity. 
Complete  spalls  resulted  from  all  4  shell.  The  remaining  4  shell  vere  set  at 
•  30-inch  and  .45-inch  and  then  fired  against  a  similar  8-inch  plate  set  at  60° 
obliquity.  The  hits  upon  this  plate  resulted  in  bulges  for  both  shell  designs 
Although  the  bulges  vere  of  similar  magnitude  for  both  shell,  2  had  partial 
cracks  at  the  base.  From  these  8  rounds  it  was  determined  that  a  fuze  setting 
of  .30-inch  plunger  travel  would  produce  satisfactory  shell  performance  and 
all  the  remaining  live-loaded  HEP  shell  of  both  designs  were  set  accordingly. 

b.  Twenty  more  shell,  10  each  of  Designs  T152E5  and  T152E6,  were 
then  fired  alternately  at  the  8-inch  plate  set  at  0°  obliquity.  Of  the  20 
rounds  fired,  6  rounds  functioned  low  order.  One  of  the  shell,  Round  Number 
Eight,  functioned  low  order,  which  produced  a  bulge  on  the  rear  of  the  plate. 
The  other  14  rounds  resulted  in  complete  spalls.  Ten  rounds,  5  of  each  design 
were  then  fired  alternately  at  a  7 -inch  plate  set  at  60°  obliquity.  All 
rounds  functioned  high  order  and  resulted  in  complete  spall.  A  German  "King 
Tiger"  tank  hull  which  had  a  main  front  plate,  6-inches  thick,  set  at  44° 
obliquity,  was  then  fired  at  to  determine  the  effect  of  the  HEP  shell  against 
foreign  armor. 

c.  The  first  shell  fired,  Design  T152E5*  resulted  in  a  complete 
spall.  The  weight  of  this  spall  was  approximately  87  pounds.  See  Appendix  C, 
Photograph  B-24856.  The  second  shell,  Design  T152E6,  also  resulted  in  a  com¬ 
plete  spall.  This  spall  was  not  weighed.  The  third  shell,  Design  T152E5, 
struck  the  junction  of  the  upper  and  lower  glacis  plate  which  was  also  6- 
inches  thick.  Although  the  spall  was  very  small  compared  to  the  others  the 
entire  weld  between  both  plates  as  well  as  the  welds  in  the  front  area  were 
completely  fractured.  See  Appendix  C,  Photograph  B-24582  -  B-24585. 

2.  The  firing  of  phase  b  was  conducted  for  accuracy  determination. 

This  firing  was  begun  with  the  T152E5  shell  design.  Due  to  the  target  dis¬ 
tance,  it  was  difficult  to  estimate  the  proper  elevation  which  would  give  a 
good  hit.  The  first  round  was  fired  at  32  mils  elevation.  Five  other  rounds 
were  fired  dropping  the  elevation  each  time  until  a  hit  occurred.  It  was 
noted  that  during  the  first  few  conditioning  and  sensing  rounds  the  field 
carriage  trails  moved  rearward  until  the  carriage  became  firmly  fixed  in  the 
ground.  After  this  there  was  no  other  perceptible  movement  either  laterally 
or  horizontally. 

a.  A  10-round  series  of  th^  T152E5  shell  was  then  fired,  which  gave 
a  lateral  probable  error  of  .27  mils  and  a  vertical  probable  error  of  .39 
mils.  This  corrects  to  a  vertical  probable  error  of  .13  mils  if  round  3  and 
4  are  omitted  from  the  computations.  A  second  10-round  series  of  the  T152E5 
shell  was  then  fired,  which  resulted  in  a  lateral  probable  error  of  -32  mils 
and  a  vertical  probable  error  of  .34  mils.  A  10-round  group  of  the  T152E6 
shell  was  then  fired,  which  gave  a  lateral  probable  error  of  *34  mils  and  a 
vertical  probable  error  of  .14  mils.  Following  the  T152E6  Shell,  a  5-round 
group  of  the  T152E5  shell  was  fired  which  gave  a  lateral  probable  error  of 
.11  mils  and  a  vertical  probable  error  of  .  31  mils.  The  vertical  probable 
error  corrects  to  .09  mils  if  the  fifth  round  fired  is  omitted  from  the  com¬ 
putations.  See  Appendix  D,  Plots  of  Target  Accuracy. 
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3»  For  the  third  phase,  phase  c,  the  armor  plates  that  were  defeated  at 
approximately  400  feet  were  set  up  at  1000  yards  from  the  muzzle  of  the  how¬ 
itzer.  The  first  plate  fired  at  was  an  8-inch  plate  set  at  0°  obliquity.  The 
firing  was  begun  with  a  T152E5  Shell  and  the  shell  were  alternated  in  order  to 
compare  fuze  action  and  the  degree  of  spalls.  The  first  rottnd  went  over  the 
plate  but  the  second  round,  a  T152E6  Shell,  hit.  The  next  3  rounds,  2  T152E5 
and  one  T152E6,  hit  the  plate  and  gave  goon  spalls.  Round  Six,  T152E6,  hxt 
the  plate  but  functioned  low  order.  The  seventh  round,  T152E5>  fell  short  of 
the  plate  but  functioned  perfectly.  Upon  examination  to  determine  why  the 
shell  failed  to  reach  the  plate  it  was  found  that  the  jacking  plate  of  the 
field  carriage  had  sunk  approximately  one  inch  into  the  ground.  The  gun  was 
then  re -bore sighted  before  firing.  Upon  firing  Round  Eight,  T152E6,  the  shell 
struck  the  forward  edge  of  the  5-inch  spatter  plate.  See  Appendix  C,  Photo¬ 
graph  B2204-9*  The  round  functioned  high  order  and  produced  laminations  on 
the  face  which  were  14  inches  long  with  a  measurable  center  depth  of  7  inches. 
Rounds  Nine  through  Thirteen,  3  T152E5  and  2  T152E6  shell,  gave  complete  back 
spalls  on  the  plate.  A  second  German  ”King  Tiger”  tank  hull  was  placed  1300 
yards  from  the  muzzle  and  a  T152E5  shell  was  fired  at  it.  A  direct  hit  was 
scofed  on  the  main  front  plate  with  a  resulting  Ik  x  18  1/2  back  spall  2 
inches  deep.  The  hit,  which  was  high  order,  fractured  ail  the  welds  on  the 
main  front  plate  as  well  as  the  welds  on  both  sides.  The  hull  was  moved 
backwards  5  feet  from  the  prefiring  ^position.  It  was  decided  that  any  further 
firing  on  the  hull  would  fail  to  yield  useful  information,  as  the  damage  was 
too  extensive.  See  Appendix  C,  Photographs  B22005 -B22009 *  B22045-B2204-9, 
B24635-B24638. 

a.  A  7-inch  plate  was  then  placed  at  a  1000  yards  from  the  muzzle 
at  60°  obliquity.  The  bottom  edge  of  the  plate  was  dug  into  the  ground  and 
the  top  edge  supported  by  an  M36  Gun  Motor  Carriage.  The  first  round  fired, 
a  T152E5  shell,  missed  the  plate  but  the  second  and  third  rounds,  T152E6  and 
T152E5,  hit  the  plate.  The  second  round  struck  the  top  edge  and  broke  part 
of  the  plate  away.  The  third  round  spalled  the  plate.  The  gun  shifted  on 
firing  the  fourth  round  and  the  Shell,  T152E6,  missed  the  top  of  the  plate 
and  impacted  on  the  base  of  the  turret  of  the  M36  Gun  Motor  Carriage.  This 
round  functioned  high  order  and  blew  the  top  of  the  turret  off  the  carriage 
causing  the  carriage  to  burn  with  complete  destruction  to  the  motor  and 
related  components  within  the  carriage.  (See  Appendix  C,  Photographs  B2I.755 
to  B24760.)  It  is  estimated  that  the  turret  of  the  M36,  Motor  Carriage  with 
the  extra  side  plates  weighed  approximately  ten  to  fifteen  tons. 

b.  Although  it  was  questionable  whether  to  continue  firing  (as  the 
ground  was  soft,  which  permitted  movement  of  the  field  mount)  it  was  decided 
to  continue  firing.  The  next  3  rounds  were  2  T152E5  shell  and  a  T152E6  which 
functioned  high  order.  Rounds  Five  and  Seven  failed  to  give  complete  spalls, 
but  the  bulges  of  both  rounds  had  cracks  that  partially  encircled  the  base. 
Round  Six  gave  a  complete  spall.  Round  Eight,  a  T152E6  shell,  hit  adjacent 
to  Round  Six  and  was  low  order  and  no  bulge  or  spall  resulted.  Round  Nine, 

a  T152E5  shell,  impacted  high  order  in  the  vicinity  of  Round  Seven  and  did 
not  bulge  or  spall.  It  is  believed  that  the  previous  hits  on  the  plate  where 
either  bulges  or  spalls  occurred  caused  that  area  of  the  plate  to  be  laminated 
and  the  next  hit  in  the  vicinity  of  the  laminations  absorbed  part  of  the  shock 
wave.  It  was  found  that  in  some  of  the  spalls  on  this  plate  that  small  flat 
pieces  of  the  plate  could  be  picked  out  and  other  pieces  of  the  plate  inside 
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the  spalled  area  could  be  moved.  (See  Appendix  C,  Photograph  B25726. )  Rounds 
Ten,  Eleven  and  Twelve,  2  T152E6  and,  one  T152E5  shell,  gave  satisfactory  back 
spalls  on  the  plate.  The  size  of  the  spalls  on  this  plate  were  smaller  than 
those  previously  encountered,  but  the  charpy  value  of  103*77  -  91 :  **6  for  the 
plate  was  much  higher  than  on  previous  plates  fired.  (See  Appendix  C,  Photo¬ 
graphs  B-24755-60  and  B25724-26.) 

In  the  fourth  phase,  for  maximum  range  and  dispersion,  all  rounds 
were  live-loaded  and  fired  at  ^5°  elevation.  The  first  rounds  fired  were  a 
group  of  10-rounds  Shell,  HE,  M107,  which  were  assembled  with  a  standard  point- 
detonating  fuze.  This  group  was  followed  by  12  rounds  of  T152E5  shell  and  8 
rounds  of  T152E6  shell.  The  results  of  this  firing  were: 


PROJECTILE 


MJZZU5  VELOCITY(fps)  RANGE  (yards) 
AVERAGE  STD.  DEV.  AVERAGE  STD.  DEV. 


TIME  OF  FLIGHT  (sec.) 
AVERAGE  STD.  DEV. 


M107  1837  6.36 
T152E5  1829  2.9^ 
T152E6  1831  3.70 


15918 

11302 

11865 


59*71 

95*1^ 

57*52 


59*50 

52.23 

53*20 


O.58 

0.57 

0.20 


5*  A  chemical  and  metallurgical  analysis  of  a  section  of  the  ’’King  Tiger” 
main  frontal  plate  was  made.  It  was  determined  tuat  the  plate  was  of  relatively 
poor  quality  and  therefore,  the  armor  was  ineffective  against  this  type  of 
round.  (See  Appendix  E,  Metallurgical  Report  Jo.  57- P-14-5 • ) 


6.  The  preliminary  results  of  the  panel  fragmentation  test  show  a  high 
degree  of  fragmentation  with  high  velocity  from  the  nose  and  side  spray  of 
both  shell.  In  an  evaluation  of  the  size  of  fragments  and  the  velocities  of 
both  HEP  shell  and  the  HE,  M107,  the  T152E5  design  was  superior.  It  Is  felt 
that  the  T152E5  shell  might  be  modified  to  incorporate  a  point -detonating, 
mechanical  time  or  VT  fuze  which  would  make  the  shell  suitable  for  airburst 
against  either  unsheltered  or  poorly  sheltered  personnel.  A  fuze  of  the 
above-mentioned  type  could  be  assembled  to  the  shell  by  means  of  a  standard 
adapter  ring  mounted  internally  as  the  forward  end  of  the  ogive.  A  dummy 
fuze  with  a  suitable  nose  pad  could  be  assembled  to  the  shell  if  it  was 
desired  to  have  HEP  action.  A  base -detonating  fuze  would  remain  as  an  inte¬ 
gral  part  of  the  shell.  Considerable  production  time  and  cost  would  be  saved 
as  the  current  operation  for  the  construction  and  manufacture  of  the  nose  cf 
the  HEP  shell  requires  several  operations. 


7.  Since  the  number  of  rounds  of  both  shell  designs  were  limited  in 
quantity,  further  evaluation  of  the  shell  was  restricted.  Had  the  supply  been 
adequate,  it  would  have  been  advantageous  to  compare  the  velocity  and  range 
of  both  shell  designs  with  the  HE,  M107  in  firing  with  the  standard  M4A1, 

Zone  7  Charge.  However,  it  was  calculated  from  the  results  of  the  range 
firing  phase  that  the  T152E5  and  E6  shell  If  used  with  the  M4A1  charge  would 
give  the  following  increase  in  velocity  and  range: 


PROJECTILE 

WEIGHT 
TYPE  (lbs) 

T152E5  71*0 

T152E6  78.0 


expected  mjzzie 

VELOCITY  (fps) 

2151 

2051 


EXPECTED  PRESSURE 
psi/100 

24l 

251 


EXPECTED  RANGE 
(yards) 

1^,052 

13,705 
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8.  Copies  of  the  panel  fragmentation  report  with  the  firing  record  will 
be  distributed  at  a  later  date. 

IV  CONCLUSIONS 

It  is  concluded  that: 

The  Shell,  HEP,  155mm^  T152E5  is  superior  to  Shell,  HEP,  155*nm,  T152E6 
in  accuracy  and  armor-defeating  qualities. 

V  RECOMMENDATIONS 

It  is  recommended  that: 

A.  Shell,  HEP,  155mm,  T152E5  be  considered  superior  to  Shell, 'HEP,  lf?5nnflff 
T152E6  for  the  defeat  of  armor0 

B.  Consideration  be  given  to  redesign  of  the  shell  incorporating  a  point- 
detonating,  mechanical  time  or  VT  fuze  in  combination  with  a  base -detonating 
fuze  for  air  burst  against  personnel,  in  addition  to  its  armor -defeating 
qualities . 

C.  Additional  studies  be  made  with  the  T152E5  Shell  for  possible  employment 
in  the  155mm,  Ml,  Gun,  with  respect  to  maximum  range  determination,  defeat  of 
armor  and  bunkers,  and  accuracy  up  to  2000  yards. 

D.  An  evaluation  of  the  standard  M4A1  Charge  be  made  in  conjunction  with  the 
T152E5  Shell  in  an  attempt  to  eliminate  requirements  for  a  special  charge. 


SUBMITTED: 


Proof  Director 


REVIEWED: 


H.  B.  ANDERSON 
Chief,  Artillery 
Ammunition  Branch 


APPROVED: 


H.  A.  NOBLE 


Assistant  to  the  Deputy  Director 
for  Engineering  Testing 
Development  and  Proof  Services 


iJ.ti 

H.  A.  BECHTOL 

Chief,  Artillery  Division 
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dover.  new  jERSEvMr.  T . C 11  f f ord/b Jb/£i269 

m  i  i  w  -H  AfA 


IN  REPLY 
*  C  F  E  A  TO; 


0RDBB-TE5 


SUBJECT:  Teat  Program  Request  Nr,  TE-20,  Accuracy  and  Armor 

Defeating  Evaluation  of  Shell,  HEP,  155mm,  T152E5 
and  T152E6  (u) 

TO:  Commanding  General 

Aberdeen  Proving  Ground 
Aberdeen,  Maryland 

ATTENTION:  ORDBG-DP-TA  (Mr.  Hr  B.  Anderson) 


1.  Inclosed  is  Test  Program  Request  Nr.  TE-20,  d/a 
Priority  IB,  for  testing  of  135  subject  shell.  These  shell 
with  bagged  propelling  charges-,  the  description  of  which  is 
furnished  in  tfye  inclosed  Test  Program  Request,  are  scheduled 
for  shipment  to  your  Proving  Ground  during  the  week  of  28 
January  1957.  Ammunition  Data  Cards  Nrs.  83332,  83333,  83334, 
and  83335,  in  triplicate,  covering  the  subject  shell  and  Draw¬ 
ing  P-87758,  dated  12  September  1955,  in  duplicate,  covering 
the  Fuze,  BD,  T-,  Adjustable,  used  in  the  Composition  A-3 
loaded  shell,  are  inclosed  for  your  information  and  file. 


2.  Funding  Data: 


Funds  are  available  under  Sub-Project  Order  Number 
70405530-01-10201-01,  and  Job  Order  Number  3039-99-902. 


3 .  Coordination; 

a.  0C0  -  CRDTA 


b.  APG  -  Artillery  Ammunition  Branch,  ORDBG-DP-TA 

c.  picatlnny  Arsenal  -  Engineer  primarily  responsi¬ 
ble  for  the  test  is  Mr.  T-  Clifford,  phone:  Picatinny  Arsenal, 
Extension  2269. 
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0RDBB-TE5 

SUBJECT:  Test  Program  Request 

Defeating  Evaluation 
and  T152E6  (U) 


Nr.  TE-20,  Accuracy  and  Armor 
of  Shell,  HEP,  155mm,  T152E5 


4’  Notification  for  Test  Attendant : 


notice 


Mr . 
three 


T.  Clifford  will  attend  the  test, 
days  prior  to  the  firing. 


and  requests 


FOR  THE  COMMANDER: 


^6  Inc  Is  £  jj 

TPR  Nr.  TE-20  (  C  VV  /  cu  J~-  A  ,  •  "  ’’ 

/  ,(  six  copi  83  £&•***  +  *5^  I  4/  •‘-•-'-/Vo  jvttf 

fi-S'kimo  Data  Cards^.rs. 

83332,  83333,  83334, 

83335  (in  Trip) 

16  ■  Dwg.  P-87758  (in  Dupe) 


CC 

OCO-ORDTA  w/lncls  1-6 
Chamberlain  Corporation  w/lncl  1 
100  Mildred  Street 
Waterloo,  Iowa 
APG-Comptrollers  Office 
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Mr.  T.  Clifford/bjb/2269 
Test  Program  Request  Nr.  TE-20(C) 
(Job  Order  Nr.  3039-99-901) 
Picatlnny  Arsenal,  Dover,  N.  J. 
29  January  1957 


1 .  Material  for  Test: 

a.  34  each  Shell,  HEP-T,  Inert-Loaded,  155mm,  T152E5, 
with  Fuze,  BD,  M91A1,  Inert-Loaded  with  Live  Tracer,  Lot  PA-E- 

23878. 


b.  11  each  Shell,  HEP-T,  Inert-Loaded,  155mm,  T152E6, 
with  Fuze,  BD,  M91A1,  Inert-Loaded  with  Live  Tracer,  Lot  PA-E- 
23879. 


c.  48  each  Shell,  HEP,  Comp  A-3  Loaded,  155mm,  T152E5, 
with  Fuze,  BD,  T-,  Adjustable,  Lot  PA-E-23880. 

d.  42  each  Shell,  HEP,  Comp  A-3  Loaded,  155mm,  T152E6, 
with  Fuze,  BD,  T-,  Adjustable,  Lot  PA-E-23881 . 

e.  82  each  Charge,  Propelling,  T-,  for  155mm  Howitzer, 
Projectile,  HEP,  T152E5,  Lot  PA-E-24685. 

f.  53  each  Charge,  Propelling,  T-,  for  155mm  Howitzer, 
Projectile,  HEP,  T152E6,  Lot  PA-E-24684. 

2.  Project  Authority: 

a.  Ordnance  Project  Number  TA1-5002H. 

b.  Department  of  the  Army  Number  5A04-01-001. 

c.  Funds  available  under  Sub-Project  Order  Number 
70405530-01-10201-01,  and  Job  Order  Number  indicated  above. 

d.  D/A  Priority  IB. 

3.  Object  of  Development  or  Experiment; 

To  compare  the  accuracy  and  armor  defeating  capabilities 
of  155mm,  T152E5  HEP  Shell  (Thin  Wall),  with  T152E6  HEP  Shell 
(Heavy  Wall),  and  to  ascertain  optimum  fuze  functioning  time  for 
both  shell  by  use  of  the  Fuze,  BD,  T-,  Adjustable. 
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Test  Program  Request  Nr.  TE-20  (G)  (Cont) 

4.  History  Sketch: 

On  2  June  1954,  the  following  155mm,  T152E4  HEP  Shell 
were  fired  from  the  155mm  Howitzer,  Ml,  at  Aberdeen  Proving 
Ground  in  accordance  with  TPR-3672: 

a.  Three  shell  for  recovery  at  an  average  chamber  pres¬ 
sure  of  34,600  PST  and  an  average  muzzle  velocity  of  2300  fps, 
range  9500  yards.  Recovered  shell  indicated  good  band  engraving 
and  no  distortion. 


b.  Four  shell  against  7tf  thick  armor  plate  of  64  ft. lbs. 
Charpy  impact  value  at  -40°F,  resulting  in  hinged  spalls. 


On  8  June  1954,  the  following  five  155mm,  T152E4  HEP  Shell 
were  fired  against  7”  thick  armor  plate  with  a  Charpy  impact  value 
of  45  to  48  ft. lbs.  at  -40°F  from  the  155mm,  T80  Gun  at  Aberdeen 
Proving  Ground,  in  accordance  with  TPR-3672: 

Nr.  1  -  Hit  and  destroyed  velocity  coil. 

Nr.  2  -  Velocity  1148  fps,  plate  at  0°  -  Spalled. 


Nr.  3  -  Velocity  1489  fps,  plate  at  0°  -  Spalled. 


Nr.  4  -  Velocity  1496  fps,  plate  at  60°  -  Spalled. 


Nr.  5  -  Velocity  1231  fps,  plate  at  60°  -  Spalled. 


The  limited  results  of  the  above  tests  appeared  to  indi¬ 
cate  the  necessity  of  controlled  mechanical  properties  in  target 
plates  if  valid  test  results  are  to  be  expected,  and  that  addi¬ 
tional  explosive  confinement,  by  means  of  heavier  shell  walls, 
would  increase  the  terminal  effectiveness,  as  had  been  the  case  in 
previous  experiments  with  other  caliber  shell. 


The  T152E5  Shell  submitted  for  test  under  this  TPR  are 
similar  to  the  T152E4,  with  the  exception  that  the  flanged  base 
plug  and  flat  copper  gasket  of  the  -E4  have  been  changed  to  a 
base  plug  with  a  caulking  groove  and  a  copper  and  lead  caulked 
gas  check.  Weight  of  empty  metal  parts  for  the  T152E5  is  38.1 
to  38.6  lbs.*,  weight  of  charge  is  25.7  to  26.1  lbs.;  as  fired 
weight  is  69.78  to  70.44  lbs. 


The  T152E6  is  similar  to  the  -E5  Model,  with  the  excep¬ 
tion  of  a  heavier  side  wall  and  ogive.  Weight  of  empty  metal 
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Test  Program  Request  Nr*  TE-20  (C)  (Cont) 

parts  for  the  T152E6  Is  47.3  to  48.6  lbs.;  weight  of  charge  is 
23.6  to  24.4  lbs.;  as  fired  weight  is  77  to  78.3  lbs. 

5.  Description  in  Detail  of  Improvements  Made  Since  Last 
Proving  Ground  Test: 

Both  the  -E5  and  -E6  Model  shell  have  a  new  base  plug 
and  a  caulked  copper  and  lead  gas  check,  described  under  the 
History  Sketch.  This  type  of  base  closure  has  a  greater  degree 
of  safety  than  the  flat  gasket  type,  since  It  will  effectively 
maintain  its  seal  against  higher  chamber  pressures. 

Both  the  -E5  and  -E6  Shell,  Lots  PA-E-23880  and  -23881 
are  assembled  with  Fuze,  BD,  T-,  Adjustable,  Drawing  P-87758, 
dated  12  September  1955.  Functioning  time  of  these  fuzes  may  be 
adjusted  in  the  field  by  setting  the  length  of  firing  pin  travel 
from  .030,,  to  .2lOn,  in  accordance  with  instructions  contained 
In  Drawing  P-87758,  Notes  D  and  E* 

Propellant  charges  have  been  established  for  both  -E5 
and  -E6  Model  shell  at  this  Arsenal.  These  charges  will  produce 
1850  fps  muzzle  velocity  at  an  approximate  chamber  pressure  of 
30,000  PSI  and  will  be  supplied,  ready  for  use,  with  the  shell. 

6 .  Local  Tests: 

Propellant  charge  establishment  with  uniform  velocity 
series  firings  for  both  T152E5  and  T152E6  Shell  has  been  con¬ 
ducted  at  this  Arsenal  during  December  1956,  using  the  155mm 
Howitzer,  Ml. 

7 .  Object  of  Test; 

To  determine  and  compare  the  accuracy,  armor  defeating 
capabilities  and  optimum  fuze  functioning  time  for  155mm  T152E5 
and  -E6  HEP  Shell. 

8.  Precautions  in  Handling  and  Testing; 

The  usual  precautions  in  handling  and  testing  of  HE 
loaded  experimental  155mm  HEP  Shell  assembled  with  experimental 
fuzes  should  be  followed.  The  Fuze,  BD,  T-,  Adjustable,  con¬ 
tains  all  the  safety  features  of  the  standard  Fuze,  BD,  M91A1; 
however,  there  is  a  very  remote  possibility  of  gas  leakage 
through  the  adjusting  screw  threads  at  the  rear  of  the  fuze  and 
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since  this  fuze  has  not  previously  been  used  with  ammunition 
fired  from  a  weapon,  appropriate  safety  precautions  should  be 
taken . 


9 .  Recommended  Test  Program: 

Fire  all  shell  from  the  155mm  Howitzer,  Ml,  using  the 
propelling  charges  supplied.  Resultant  muzzle  velocity  of  1850 
fps  is  similar  to  that  of  the  M107  HE  Shell  fired  with  Zone  7 
Charge . 

a.  Fire  three  groups  of  ten  each  Shell,  T152E5,  Inert- 
Loaded,  Lot  PA-E-23878  (total  30)  against  an  accuracy  target 
approximately  16  feet  square  at  1000-yard  range.  Record  muzzle 
velocity,  chamber  pressure,  time  of  flight,  and  accuracy.  Photo¬ 
graph  target  after  each  group  of  ten  rounds.  The  four  remaining 
inert  T152E5  Shell  of  Lot  PA-E-23878  may  be  used  as  warmers  and 
spotting  rounds. 

b.  Fire  one  group  ol  ten  Shell,  T152E6,  Inert-Loaded, 

Lot  PA-E-23879,  against  an  accuracy  target  approximately  16  feet 
square  at  1000-yard  range.  Record  muzzle  velocity,  chamber  pres¬ 
sure,  time  of  flight  and  accuracy.  Photograph  target.  The  one 
remaining  inert  T152E6  Shell  of  Lot  PA-E-23879  may  be  used  as  a 
warmer  and  spotting  round.  | 

c.  Fire  30  Shell,  T152E5,  Comp  A-3  Loaded,  Lot  PA-E- 
23880,  and  30  Shell,  T152E6,  Comp  A-3  Loaded,  Lot  PA-E-23881, 
against  armor  plate  of  specified  thickness  and  obliquity,  having 

a  Charpy  Impact  value  of  35  to  50  ft. lbs.,  at  -40°F  at  an  approxi¬ 
mate  range  of  100  yards. 


Shell,  HEP,  T152E5,  Lot  PA-E-23880 


Shell 

Plate  Thickness 

Obliqui ty 

5 

8" 

0° 

5 

7" 

0° 

5 

6" 

0° 

5 

8" 

60° 

5 

7  it 

60° 

5 

6" 

60° 
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Shell,  HEP. 

T152E6,  Lot  PA-E-23881 

Nr.  Shell 

Plat©  Thickness 

Obliquity 

5 

8” 

0° 

5 

7" 

0° 

5 

6* 

0° 

5 

8" 

60° 

5 

7" 

60° 

5 

6" 

o> 

o 

o 

When  plate  of  a  specified  thickness  and  obliquity  Is 
defeated  by  a  series  of  five  shell,  five  additional  confirming 
shell  will  be  fired  against  the  same  plate,  and  firings  against 
thinner  plates  at  the  same  obliquity  cancelled.  Record  the  fol¬ 
lowing  data  for  each  shell: 

(1)  Muzzle  velocity 

(2)  Striking  velocity 

(3)  Facial  impression  dimensions 

(4)  Spall  size,  weight  and  velocity 

(5)  Recover  and  photograph  spalls 

(6)  Photograph  front  and  back  of  target  plate 

(7)  Photograph  one  each  T152E5  and  -E6  Shell  with 
propelling  charge  prior  to  firing. 

Setting  of  fuze  functioning  time  for  Comp  a-3  Loaded 
shell  will  be  demonstrated  by  Picatinny  Arsenal  representative 
who  will  furnish  thread  sealing  cement  specified  on  Drawing  P- 
87758.  Prints  of  this  drawing,  in  duplicate,  will  be  supplied 
the  Proving  Ground.  \ 

Shell  must  be  conditioned  at  a  minimum  temperature 
of  70°F  prior  and  during  application  of  thread  sealing  compound. 
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The  following  tools  will  be  required  for  fuze  set¬ 
ting: 

(1)  Micrometer  Depth  Gage 

(2)  Heavy  screw  driver 

(3)  l-l/8n  open-end  or  adjustable  wrench 

(4)  Strap  wrench  or  vise  suitable  to  hold  lbbmm 
Shell  body. 

d.  Fire  ten  Shell,  T152E3,  Comp  A-3  Loaded,  Lot  PA-E- 
23880,  and  ten  Shell,  T152E6,  Comp  A-3  Loaded,  Lot  PA-E- 23881, 
against  the  thickest  plate  defeated  at  60°  obliquity  under  phase 
c,  at  a  range  of  1000  yards  and  60°  obliquity. 

Record  muzzle  velocity,  facial  impression  dimensions 
and  spall  size  for  each  shell.  Calculate  striking  velocity  for 
each  shell.  Recover  and  photograph  spalls  and  back  and  front  of 
target  plate.  Still  photographs  of  shell  striking  target  will 
be  required,  with  camera  at  or  near  weapon  position. 

e.  Composition  A-3  Loaded  shell  of  Lots  PA-E-23880  and 
-23881  remaining  after  completion  of  phases  c  and  d  should  be 
fired  against  an  armored  vehicle  hull  at  an  approximate  range  of 
100  yards.  A  report  of  damage  with  photographs  will  be  required. 
Still  photographs  of  shell  striking  target  will  also  be  required, 
with  camera  at  or  near  weapon  position. 

10 .  References ; 

a.  Letter,  OCO  to  PA,  0RDBB  471.14/975-139,  16  Sep  50. 

b.  0CM-34159,  10  April  1952. 

c.  Teat  Program  Request  Nr.  3672,  dated  13  April  1953. 
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11 .  Report  Distribution: 

a.  Test  Report  security  classification  -  Confidential. 

b.  1  Copy  -  0C0  -  ORDTA 

1  Copy  -  APG  -  ORDBG-DP-TA 
1  Copy  -  Chamberlain  Corporation 
5  Copies  -  Picatinny  Arsenal; 

1  Copy  -  ATTN;  Inspection  Division 
1  Copy  -  ATTN:  0RDBB-TE5 
1  Copy  -  ATTN:  0RDBB-TE8 

1  Copy  -  ATTN:  Propellant  &  Explosive  Lab 
1  Copy  -  ATTN:  Fuze  Development  Lab 


D.  R.  BEEMAN 

Acting  Director 

Samuel  Feltman  Ammunition  Labs 


A 


f  «»•  E.  RAINIER 
Assistant 
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1  EXPERIMENTAL  ATVIMUNITIOI^DATA^Ak^  83332 


- Shell,  HEP-T,  Inert  Loaded,  155VH,  T152E5.V?ith  Fuze,  ED, 

spec.  no.  M91A1  Inert  Leaded  With  Live  Tracer  •  '  •  r. 


AMM.  LOT  NO. 

PA-E-23878 


QUANTITY  IN  LOT 


DRG.  DATE  OR  REV  '  ALLOT  ADVICE 


RAO  OR  EPO  NO.  QUANTITY  IN  SHIPMENT 


PROP  CHARGE 


EXPECTED  M.V 


EXPECTED  PRESSURE 


DATE  OF  ASSEMBLY 

September,  1956 


Jlojie _ 

P.  A.  X.  O. 

629-176 


REMARKS*  Packed?  1  Shell/wood  box  -saddle  pack. 

♦Filler  Inerts  6556  Borax,  3056  K^SO^,  5/6  Graphite. 

Shell  ring  gaged  100^.  Empty  weight  of  Shell  w_*V  lbs.  min.,  wj^ifs^lbs.  max. 

Weight  of  loaded  and  drilled  shell  lbs  min.,  fc»w*  a. — \lha  Max.,  HAs  Fired"  weight 

of  Shell  7£-/£i min.,  Vd***  max. 


PREPARED  BY 


F.  Puccio 


PA 


1956 


PA-E-23981 


PICATINNY  ARSENAL^ 
DOVER.  NEW  JERSEY 


EXPERIMENTAL  AMMUNITI^KTOAf A^AlRD  ^ 


Shelly  HEP-T,  Inert  Loaded,  155M8f»  T152E6  With  Fuze,  BD, 
U91A1  Inert  Leaded  With  Live  Tracer 


AMM  LOT  NO. 

PA-E-23879 


QUANTITY  IN  LOT 


DRG.  DATE  OR  REV.  ALLOT  ADVICE 


RAD  OR  EPO  NO.  QUANTITY  IN  SHIPMENT 


PROP.  CHARGE 


EXPECTED  M  V. 


EXPECTED  PRESSURE 


ASSEMBLED  BY 


DATE  OF  ASSEMBLY 


629  176  | _  1 _ _ _  PA  September,  1956 


REMARKS:  Packed?  1  Shell/wood  box  -  saddle  pack. 

♦Filler  Inert?  6556  Borax,  30/6  K2S0^,  %  Graphite.  Shell  ring  gaged  100£.  Empty  vrt  of  shell 
<  /  ^  Alba  min,  lbb  max,  V/t  of  loaded  and  drilled  shelly/***  lbs  min  SJ*  «p4lba  max. 

"As  fired"  wt  of  shell  /\r'  /  ✓  lbs  min  *y  *»lbs  max. 


PREPARED  BY 


CERTIFIED  TO  BY:  W3  Kishpau 


INSPECTOR 


Ars  Opera 


PICATINNY  ARSENAL 
DOVER,  NEW  JERSEY 


CONFIDENTIAL 


CONFIDENTIAL 


Wo^^XPEMENTAL  AMMUN1T[0^/T/f^g '  ^o 


T.  P.  R.  NO. 

KIND 

Shell*  HEP,  Comp  A-3  Loaded,  1551M  T152B5  with  Fuze  ED,  T- 
Adjustable  t  ,, 

'  ■  j, 

AMM.  LOT  HO. 

PA-E-23880 

SPEC.  NO. 

QUANTITY  IN  LOT 

48 

DRG.  NO 

None 

DRG.  DATE  OR  REV 

ALLOT  ADVICE 

PROJECT  NO 

TA1-5O02H 

QUANTITY  iN  SHIPMENT 

P.  A.X  0. 

-629-176 

PROP  CHARGE 

EXPECTED  M.  V 

EXPECTED  PRESSURE 

DATE  OF  ASSEMBLY 

September  1956 _ 

REMARKS:  Packed s  1  Shell/wood  box,  saddle  pack* 

EVnpty  wt  of  shell  v»  lba  min , >*»  lb 3  max.  Wt  of  charge  3.ba  min  ^<**//  lbs  max* 

Avg  specific  gravity  of  charge  f  u**/  loaded  wt.  "As  Fired”  c  "lbs  min  ✓  lba  max. 

Shell  press  loaded  using  1  £  tons  (8000  PSI) .  Shell  x-rayed  and  ring  gaged  100^, 

Adjustable  fuze  set  so  perc  pig  travel  is  .210  (Firing  pin  to  Detonator). 


COMPONENT 

PPTS  Assy 

Fuze  BD 

Filler 

hhhhhi 

r . 1 

KIND 

155PU  T152E5 

T- 

Comp.  A-3 

HI 

Adjustable 

Spec 

BP p 

akhot  »*■  p-xc 

bhhb 

DRG.  NO 

mnsmm 

l2EffE£Hi 

■  Bi 

■ 

■ 

DRG.  DATE  OR  REV 

8-28-54 

9-12-55 

|i  l  l  1 B 

H 

MFG  D  BY 

Chamberlain 

PA 

[Wabash  Qrd] 

H 

■ 

DATE 

1955 _ 

H 

fij  ■ 

LOT  NO. 

1  HIM 

|  PA-E-239091 

!  WAB-l 3-411 1 

i  .  ..  1 

Hum 

HH  B 

PREPARED  BY 


F.  Puccio 


CERTIFIED  TO  BY;  , 

PICAT1NNY  ARSENAL 
DOVER.  NEW  JERSEY 


>au£h  f  A  11 


INSPECTOR 


Inspection 


jlrv*  t  r)  */7//v6  t  t 

V..  ^^EXPERIMENTAL  AMMUNITION  DATA  CARD  N0.  833: 


T.  P  R.  NO. 

KIND 

Shell,  HEP,  Comp.  A-3,  Loaded,  155VM,  T152E6  With  Fuze  BD, 

T-  Adjustable  ^ 

AMM  LOT  NO. 

PA-E-23881 

SPEC.  NO. 

QUANTITY  IN  LOT 

42 

DRG  NO. 

None 

ALLOT.  ADVICE 

PROJECT  NO. 

TA1-5002H 

RAD  OR  EPO  NO. 

QUANTITY  IN  SHIPMENT 

PROP.  CHARGE 

EXPECTED  M.V 

EXPECTED  PRESSURE 

ASSEMBLED  BY 

PA 

DATE  OF  ASSEMBLY 

September,  1956 

REMARKS:  Packed?  1  Shell/wood  box.  Saddle  pack. 

Empty  T.t  of  shell  Iflbs  min*  /*Wlbs  max.  Wt  of  charge*?^  lbs  mln^</-17  lbs  max. 
Avg  specific  gravity  of  charge  s  .IQsm  loaded  wt  "As  fired”  j  J.o,Ul\>3  min,  y>t-  ^lbs 

max.  Shell  press  loaded  using  ?  tons  (8000  psi).  Shell  x-rayed  and  ring  gaged  100*. 

Adjustable  fuze  set  so  Perc  Pig  Travel  is  .210  (Firing  Pin  to  Detonator). 


COMPONENT 

vruamm 

Fuze  BD 

BUM  1 

HHHHHB 

hbhb 

pbmmhh  1 

KIND 

u-ur~m**W 

6  T- 

HtEZ^ESH 

a 

.....  ■ 

m 

Adjustable 

HH 

■ 

■ 

DRG.  NO. 

fs&zsEm 

WEEfflm 

rid  »H 

DRG.  DATE  OR  REV. 

16-1-51 l 

WBEsm 1 

1-31-47 

in 

MFG  D  BY 

KaSm.Bg 

PA _  .  I 

Wabash  Ore 

1  tA«N0T 

ELL 

DATE 

1  1955 _ 1 

1 vsnmm 

Hi 

hb 

Hi  H 

LOT  NO. 

Esasssm 

|  PA-E-  2390^ 

9  WAB-I3-4I4 

— — 

mag 

PREPARED  BY _ F  Puccio - 

Are  Opers _ 

DIVISION 


CERTIFIED  TO  BY: _ W.  Kishpau 


INSPECTOR 


nCATINNY  ARSENAt  ^lV  ' ''''  ’>  t.^SPP^lOn 
DOVER,  NEW  JERSEY 


A-ll 


CONFIDENTIAL 


i _ 


ORDNANCE  CORPS 

PICATINNY  ARSENAL  uTu  •»,  . 

DOVER.  NEW  jersey  Mr.  t.  Cliff ord/bJb/iJ269 


I  N  REPLY  P  <  * 

REFER*  TO! 

SAMUEL  FELTMAn  AfcfcUNITION  lABfcftATORIES 

oftB&BTE5 


SUBJECT:  TPR  TE-20,  Shell,  155  mm,  HEP4,*  TK&ES'  and  -E6 

TO:  Commanding  General 

Aberdeen  Proving  Ground 
Aberdeen,  Maryland 

ATTENTION:  ORDBG-DP-TA  (Mr.  H.  Anderson) 

The  following  data,  pertaining  to  the  subject  TPR, 
Inclosed  for  your  information  and  files: 

a.  Lists  of  shell  weights  for  Ammunition  Lot 
Numbers  PA-E-23878,  23879,  23880  and  23881  (7  sheets). 
NOTE:  Column  marked  ^Complete  Weight 11  is  that  of  shell 

as  fired* 


\ 

are  . 


b*  Ammunition  Data  Cards  Numbers  84429  and 
84450,  In  triplicate,  pertaining  to  propelling  charges  for 
the  subject  TPR* 

FOR  THE  COMMANDER: 


6  Incls 

1-4  List  of  shell  weights 
for  Lots  PA-E-23878, 
23879,  23880,  23881 
5-6  Ammunition  Data  Cards 
Numbers  84429,  84430 
(In  trip) 


LE.  RAINIER 

Assistant 


r 


-A-12 


Sept  1956 
XO-629-176 

Lot  PA-E-23878  SHEET  1  of  2 


Shell,  HEP-T,  inert-loaded,  155mm, 
T152E5  with  Fuze,  ED,  M91A1,  inert-loaded 


SHELL 

EMPTY 

WT  AFTER 

COMPLETE 

NO 

WT 

DRILLING 

WT 

1 

38.50  lbs 

64.88  lbs 

70.53  lbs 

2 

38.52 

64.85 

70.52 

3 

38.35 

64.53 

70.20 

4 

38.34 

64.35 

70.10 

5 

38.59 

64.90 

70.59 

6 

38.46 

65.12 

70.80 

7 

38.47 

64.90 

70.60 

8 

38.38 

64.91 

70.57 

9 

38.41 

64.84 

70.60 

10 

38.60 

64.97 

70.67 

±1 

38.52 

65.16 

70.8C 

12 

38.63 

65.03 

70.73 

13 

38.49 

64.85 

70.56 

14 

38.58 

65.22 

70.90 

15 

38.62 

65.09 

70.81 

16 

38.38 

64.62 

70.30 

17 

38.58 

64.64 

70.33 

18 

38.55 

65.01 

70.72 

19 

38.42 

64.90 

70.52 

20 

38.56 

65.16 

70.80 

21 

38.44 

64.90 

70 .62 

22 

38.32 

64.94 

70.70 

23 

38.32 

64.79 

70.45 

24 

38.55 

64.96 

70.72 

25 

38.33 

64.-75 

70.65 

26 

38.44 

65.04 

70.40 

27 

38.58 

65.IO 

70.77 

28 

38.43 

64.96 

70.45 

29 

38.57 

65.15 

70.8? 

30 

38.54 

65.03 

70.82 

31 

38.52 

65.02 

70.67 

32 

38.61 

65.07 

70.75 

34 

38.60 

64.87 

70.58 

35 

38.43 

64.71 

70.44 

36 

38.44 

64.90 

70.63 

37 

38.37 

64.80 

70.58 

38 

38.52 

64.98 

70.71 

39 

38.45 

64.88 

70.58 

40 

38.47 

64.76 

70.47 

4l 

38.45 

65.07 

70.70 

42 

38.43 

64.81 

70.49 

A-13 


Lot  PA-E-23878 


SHEET  2  of  2 


SHELL 

EMPTY 

WT  AFTER 

COMPLETE 

NO 

WT 

DRILLING 

WT 

43 

38.50 

65.02 

70.69 

kk 

38.45 

64.79 

70.54 

45 

38.48 

64.80 

70.55 

k-6 

38.60 

64.89 

70.60 

w 

38.60 

64.93 

70.59 

4 a 

38.46 

64.97 

70.90 

49 

38.45 

64.90 

70.52 

xo-629-176 

Shell  HEP 

inert-loaded  155mm,  T152E6 

with  Fuze  BD,  M91A1  inert-loaded  with  live  Tracer 

Lot  PA-E-23879 

SHELL 

EMPTY 

LOADED 

COMPLETE 

NO 

WT 

WT 

WT 

1 

47.56 

72.02 

77.70 

35 

47.82 

72.11 

77.87 

55 

47.02 

73-35 

77.07 

19 

47.83 

72.24 

77.97 

46 

47.10 

71.46 

77.17 

2 

48.45 

72.86 

78.55 

43 

47.94 

72.2k 

77.85 

60 

47.05 

71.33 

77.10 

5 

48.23 

72.53 

78.32 

7 

48.32 

72.80 

78.56 

57 

47.48 

71.71 

77.38 

34 

48.01 

72.42 

78.22 

30 

48.12 

72.50 

78.33 

4 

48.24 

72.43 

78.18 

62 

48.08 

72.45 

78.08 

40 

48.28 

72.54 

78.31 

52 

46.79 

71.02 

76.77 

8 

48.40 

72.72 

78.49 

49 

48.11 

72.42 

78.21 

6l 

47.29 

71.66 

77.50 

A-l4 


2 


Sept  1956 
xo~ 629-176 

Lot  PA-E-23880 


SHEET  1  of 


Shell,  HEP,  Comp  A3  loaded,  155mm,  T152E5 
with  Fuze  BD,  T  -  Adjustable 


EMPTY  SHELL 


SHELL 

EMPTY 

WITH  WATER 

WT  AFTER 

NO 

NT 

WT 

GRILLING 

1 

38.57 

64.35 

2 

38.25 

55.28 

64.07 

3 

38.64 

55.68 

64.45 

k 

38.53 

64.55 

5 

38.53 

64. 4o 

6 

38.59 

64.37 

7 

38.54 

64.61 

8 

38.46 

64.47 

9 

38.55 

64.41 

10 

38.10 

55.21 

63.93 

11 

38.36 

55.41 

64,37 

12 

38.46 

55.46 

64.49 

13 

38.41 

64.19 

14 

38.37 

64.19 

15 

38.35 

64.35 

16 

38.59 

64.48 

17 

38.50 

64.48 

18 

38.43 

64.30 

19 

38.41 

64.34 

20 

38.50 

64.39 

21 

38.49 

64.32 

22 

38.46 

64.32 

23 

38.23 

55-33 

64.00 

24 

38.51 

55.60 

64.59 

25 

38.40 

55.47 

64.40 

26 

38.54 

64.65 

27 

38.45 

64.15 

28 

38.26 

64.14 

29 

38.49 

64.21 

30 

38,40 

64.20 

31 

38.56 

64.3  6 

32 

38  51 

64.27 

33 

38.55 

64.26 

3k 

38.31 

64.05 

35 

38.42 

64.21 

36 

38.55 

64.27 

37 

38.62 

55.65 

64.40 

38 

38.51 

64.24 

39 

38.48 

64.20 

40 

38.53 

64.36 

TO  AJTER 

DRILLING  WT  OF  COMPLETE 


WITH  WATER  CHARGE 

WT 

DSNS 

65.14 

25.78 

70.28 

25.82 

69.99 

1.617 

65,68 

25.81 

70.37 

1.632 

26.02 

70.25 

25.87 

70,35 

25.78 

70,25 

26.07 

70.32 

26.01 

70.15 

64.99 

25.86 

70.29 

25.83 

69.78 

1.609 

65.46 

26.01 

70.03 

1.629 

65,60 

26.03 

70.16 

1.638 

25.78 

70.21 

25.82 

70.10 

26.00 

70.08 

25.89 

70.44 

25-98 

70.13 

25.87 

70.18 

25.93 

70.16 

25.89 

70.28 

25.83 

70.14 

65.05 

25.86 

70.22 

26.77 

69.86 

1.605 

65.69 

26.08 

70.26 

1.631 

65.50 

26.00 

70.15 

1.629 

26.11 

70.29 

25.70 

70,06 

25.88 

70.03 

25.72 

70.07 

25.71 

70.00 

25.80 

70,28 

25.76 

70.15 

25-71 

70,12 

25.74 

70.00 

25.79 

70.32 

65.46 

25.72 

70.19 

25.78 

70.12 

1.614 

25.73 

70.17 

25.72 

70.10 

25.83 

70.26 

A-15 


SHEET  2  of  2 


Lot  PA-E-23880 


SHELL 

HO 


41 

42 

43 

44 

45 

46 

47 

48 


EMPTY  SHELL  WT  AFTER 


EMETY 

WT 

WITH  WATER 
WT 

WT  ATTER 
DRILLING 

DRILLING 
WITH  WATER 

WT  OF 
CHARGE 

COMPLETE 

WT  DENS 

38.41 

64.27 

25.86 

70.16 

38.49 

64.23 

25.74 

70.06 

38.56 

64.27 

25.73 

70.22 

38.59 

55.57 

64.60 

65.73 

26.01 

70.32  l.64l 

38.56 

64.31 

25.75 

70.20 

38.46 

64.26 

25.80 

70.12 

38.42 

64.12 

25.70 

70.04 

38.30 

64.05 

25.75 

70.00 

% 


A-16 


Sept  1956 

XO-629-176 
Lot  PA-E-23881 


SHEET  1  of  1 


Shell,  HEP,  Comp  A3  loaded,  155mm, 
T152E6  with  Fuze,  BD,  T  -  Adjustable 


SHELL 

NO 

EMPTY 

WT 

EMPTY  SHELL 
WITH  WATER 

,  WT  AFTER 
DRILLING 

WT  AFTER 

DRILLING  WT  OF 

WITH  WATER  CHARGE 

COMPLETE 

WT 

DENS 

3 

47.97 

71.69 

23.72 

77-55 

6 

48.25 

72.15 

23.90 

77.84 

9 

48.57 

64.42 

72.53 

73.40 

23.96 

78,23 

1.600 

10 

47.97 

71.81 

23.84 

77.71 

11 

48.48 

64.15 

72.15 

73.13 

23.75 

78.12 

1.607 

12 

48,22 

72.01 

23.79 

77.92 

13 

47.93 

71.56 

23.63 

77.62 

14 

47.93 

71.86 

23.93 

77.62 

15 

47.72 

71.82 

24.10 

77.69 

16 

48.30 

72.25 

23.95 

77-97 

17 

48.24 

72.13 

23.89 

77-79 

18 

48.13 

72.19 

24,06 

77.92 

20 

48.09 

71.92 

23.83 

77.71 

21 

48.30 

72.08 

23.78 

77-91 

22 

47.28 

63.12 

71.67 

72.76 

24.39 

77.06 

1.65 

23 

48,25 

72.20 

23.95 

77.93 

24 

48.07 

71.88 

23.81 

77  82 

25 

48.14 

71.85 

23.71 

77.82 

26 

48.29 

72.05 

23.76 

78.00 

27 

48.25 

71.90 

23.65 

77.89 

28 

47.80 

71.80 

24.00 

77.54 

29 

48.18 

72.15 

23.97 

77.95 

31 

48.24 

71.97 

23.73 

77.87 

32 

48.09 

72.02 

23.93 

77.78 

33 

48.37 

64.12 

72.15 

73.19 

23.78 

78,28 

1.61 

36 

48.12 

72,09 

23.97 

77.91 

37 

48.00 

71.65 

23.65 

77.73 

38 

48.06 

71.88 

23.82 

77-55 

39 

48.12 

72.05 

23.93 

77.75 

41 

48.31 

72  23 

23  92 

77.96 

42 

47.97 

71.68 

23.71 

77-68 

44 

48.23 

72.20 

23.97 

77.97 

45 

48.12 

72.18 

24.06 

77.84 

47 

47.83 

71.70 

23.87 

77*48 

48 

47.94 

71.72 

23.78 

77.63 

50 

47.29 

63.09 

71.63 

72.72 

24.34 

77.02 

1.65 

51 

48.07 

71.81 

23.74 

77.65 

53 

47.75 

71.60 

23.85 

77.29 

54 

47.98 

71.90 

23.92 

77.62 

56 

47.39 

63.18 

71.23 

72.31 

23,84 

77.02 

1.62 

58 

47.78 

71.74 

23.96 

77.59 

59 

48.25 

72.15 

23.90 

77*84 

A-17 


>iNT-r.A,  oovca.  m.t. 


EXPERIMENTAL  AMMUNITION  DATA  CARD 


NO  84429 

AMM  LOT  NO 


T.  P.  R  NO. 

KIND 

Charge,  Propelling,  T-  For  155MW  Howitzer,  Projectile 
HEM152E6 

AMM  LOT  NO. 

PA-E-24684 

SPEC.  NO. 

QUANTITY  IN  LOT 

53 

DRG.  NO. 

DRG.  OATE  OR  REV 

ALLOT  ADVICE 

PROJECT  NO. 

TA1-5002H 

RAO  OR  EPO  NO 

QUANTITY  IN  SHIPMENT 

P.  A.  X.  O. 

629-176 

PROP.  CHARGE 

9  lbs  15  ozs 

EXPECTED  M.  V. 

EXPECTED  PRESSURE 

ASSEMBLED  ST 

PA 

DATE  OF  ASSEMBLY 

January,  1957 

REMARKS:  Packed:  Improvised,  in  M10A1  Cartridge  storage  case. 

Igniter  Pads  fabricated  in  accordance  with  Dwg*a  71-9-190,  Rev.  3-19-45*  Dwg.  71-9-191* 
Rev.  10-25-51  and  Dwg.  71-9-182,  Rev.  3-19-45* 

Charge  Bag,  dimensions:  5i"  diameter,  15M  long.  Charge  weight  each  9  lbs.  15  oza. 


COMPONENT 

Cloth  Silk 

npn 

KIND 

Otg  Bag 

Ctg.  Bag 

m 

■1 

Class  wEtt 

Class  "Crt 

KaCiSH 

M  ■ 

■ 

■ 

DRG.  NO. 

■ 

■  ■ 

BBMWWI I 

DRG.  DATE  OR  REV. 

B 

MFG'D  BY 

Unk 

Indiana 

King  Pwd  l 

■ 

■■1 

DATE 

link 

Unk 

1943 

12-8-53 

B 

LOT  NO. 

SMI-15 

Unk 

ieSEEffl* 

kpd-1-5! 

wBBBm 

PREPARED  BY  L«  Koza _ CERTIFIED  TO  BY: _ L».  t  INSPECTOR 

.  Ara  Opera  picatinnt  arsenal  0^  Inspection _  _ 

DIVISION  DOVER.  NEW  JERSEY  DIVISION 


IIMI-Mk  oovia,  N.J 


EXPERIMENTAL  AMMUNITION  DATA  CARD  eu30 


Charge,  Propelling  T-  For  155MM  Howitzer,  Projectile,  HEP, 
T152E5 


ARM  LOT  NO. 

PA-E-24685 


DRG.  OATE  OR  REV 

ALLOT  ADVICE 

PROP  CHARGE 

9  lbs  5  ozs. 

EXPECTED  M.  V 

PROJECT  NO 

TA1-5002H 


EXPECTED  PRl'  SURE 


RAD  OR  EPO  NO. 


ASSEMBLED  GY 

PA 


QUANTITY  IN  LOT 
82 


QUANTITY  IN  SHIPMENT 


DATE  OF  ASSEMBLY 

January,  1957 


REMARKS:  Packed:  Improvised,  in  IQjOAI  Cert  ridge  sinrage  case. 

Igniter  pads  fabricated  in  accordance  with  Dwg's  71-9-180,  Rev.  3-19-45,  Dwg.  71-9-181, 
Rev.  10-25-51  and  Dwg,  71-9-182,  Rev.  3-19-45. 

Charge  Bag  dimensions:  5£*  diameter,  14"  long.  Charge  weight  each  9  lbs.  5  ozs. 
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C1.8S  "C" 

1 

umasm 

■  |  |  ■ 

H 

B 

■ 

H 

H 

DRG.  DATE  OR  REV. 
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CERTIFIED  TO  BY: 

PICATINNT  ARSENAL  & 
DOVER.  NEW  JERSEY 
A-l8 


g.  Hollc 


SPECTOR 


Inspection 


SECURITY  CLASSIFICATION 

JOINT  MESSAGEFORM  Wl’,.  ijli 


Sf ACE  BELOW'  RFSERVEn  FOB  COMMUNICATION  CENTER 


TYPI 

E  MSG  (CA*ck)  ] 

ACCOUNTING 

ORIO.  ON  NSFKRS  TO 

CLASSIFICATION 

BOOK 

MULTI 

m 

OR  KCFKItENCri 

CO  PIC  AT1NNY  ARSENAL  uOVER  WJ 


TO-  COM" FDD' a  GENERAL 

Aberdeen  proving  ground 

MARYLAND 

ATTN:  GRDBG-DPS-AA  (Ml.  ALLEil) 

INTO :  CHAMBERLAIN  OO.tP. ,  100  MILDRED  ST.,  JATEGLOC,IG./A 

ATTENTION:  Cl.  I.  HERMAN  (MAIL) 


1.  IT  IS  REQUESTED  THAT  T_,3T  P.luGi Jil'i  REQUEST  NO. 
TE-20  J1E  AMENDED  A3  FOLLOWS: 

A.  CONDUCT  001  iP  Alt  Pfx  U  PANEL  ?  I  VC  EHTATIUM 
TESTS  0?  TWO  ETCH  T15235  AND  T152126,  155  KM  SHELL  WITH 
TOO  14107  STAND  All)  HE  SHELL. 

B.  THE  REMAINING  T152  3  iBI.L  (TWELVE  -E5  AND 
EIGHT  -E6)  SHOULD  BE  FIRED  FROM  THE  Ml  HOWITZER  FOR 
COP  PAR  ATI  VE  MAXIMUM  RANGE  AND  DISPERSION  ,JI  TH  TEN  M107 
STANDARD  HE  SHELL. 

C.  COMPLETE  PHOTOGRAPHIC  COVERAGE,  4  CLUUING 
SOUND  OF  FIRING  AND  SHELL  DETONATION,  IS  REMJIUED,  ALSO , 
COMPLETE  CHEMICAL  ANALYSIS  AND  MECHANICAL  PROPERTIES  OF 
KT  IG  TIGER  TANK  FACE  PLATTE. 


SYMBOL 

0RDBB-TE5 


A' 19 


W|  TvFtD  NAMI  AND  TITLE  (Sicusmw,  ¥  r***fr«0 

Mr.  T.  Clifford/sjm 


FA  OS  _  1  N«,  OF- 
NR.  1  |  FAOSS  £ 


JOINT  MfcsSAGEFORM 


SECURITY  CLASSIFICATION 

UNCLAS3I  j'XJJO 


STACK  BELOW  RESERVED  FOR  COMMUNICATION  CENTER 


»<>'  ABS-IDEEM  PRO  VIM:?  (BOUND 

2.  NOTIFICATION  OF  TI  2  OF  TEST  .1.  J  REQUESTED  SO 
THAT  A  REPRESENTATIVE  i'll  Y  ATTEND . 

3.  THIS  iil07  HE  SHELL  ARE  TO  BE  SUPPLIED  3Y  YOUR 
PROVING  GROUND. 

4.  A  COST  ESTIMATE  IS  REQUIRED.  COST  OF  AMENDMENT 
IS  TO  BE  CHARGED  TO  SUB-PROJECT  ORDER  II j.  70405530-01- 
10201-02  AITD  JOB  OR))  SR  NO.  3039-99-901. 


DATS 

TIMK 

MONTH 

YEAR 

ORDBB-TE 

W I  typio  k«m  and  title  (SUmmO (ttnM 

Mr -  T .  Clifford / aim _ 


SECURITY  CLAM1FICATION 

UNCLASSIFIED 


f  ferns* m«4>  namk  and  titl* 


kii.  or  0 

PACKS  ^ 


R.  H.  WOOD 


RKPIACKS  DO  FOAM  17S  I  OCT  4S. 
WHICH  IS  OSSOt-KTE  FOR  ARMY  USS. 
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CONFIDENTIAL 

DEVELOPMENT  AND  PROOF  SERVICES  APPENDIX  B 

ABERDEEN  PROVING  GROUND,  MARYLAND 
FIRING  RECORD 


OBJECT  OF  TEST:  Accuracy  and  Armor  Defeating  DATES  OF  TEST:  27  Mar  thru 
Evaluation  of  Shell,  HEP,  155mm,  25  Jun  1957 

T152E5  and  T152E6  FIRING  RECORD  NO. :  P-62648 

SHEET  1  OF  6 
AUTHORITY:  ORDBG-TE5 

DEVELOPMENT:  ORDTA  c)  471/46,  TPR  No.  TE-20 

PROJECT  NO.:  TA1-5002H  hfessageform  ORDBG,  471/417 

PRIORITY:  IB _ W.O.  NO.:  332-236-5^  eh 

MATERIEL 


For  Accuracy  and  Plate  Firing 

Howitzer:  155m ra,  Ml,  No.  7* 

Carriage:  155mm,  M1A1,  No.  497* 

Recoil  Mechanism:  155mm,  M6,  No.  3089. 

For  Range  Firing 

Howitzer:  155mm,  Ml,  No.  2199 • 

Carriage:  155mm,  MLA1,  No.  497- 
Recoil  Mechanism:  155™>  M6,  No.  3^89* 

AMMUNITION  COMPONENTS 

1.  Shell,  HEP-T,  Inert-Loaded,  155mra,  T152E5,  w/Fuze,  BD,  M91A1, 

Inert -Loaded,  w/Live  Tracer,  Let  No.  PA-E-23878. 

2.  Shell,  HEP-T,  Inert-Loaded,  155mra,  T152E6,  w/Fuze,  BD,  M91A1, 

Inert-Loaded,  w/Live  Tracer,  Lot  No.  PA-E-23879* 

3.  Shell,  HEP,  Comp  A-3-Loaded,  155mm,  T152E5,  w/Fuze,  BD,  T- 

Adjustable,  Lot  No.  PA-E-2388O. 

4.  Shell,  HEP,  Comp  A-3-Loaded,  155mm,  T152E6,  w/Fuze,  BD,  T- 

Adj us table.  Lot  PA-E-23881. 

5.  Shell,  HE,  TNT-Loaded,  M107>  w/ supplementary  charge,  w/Fuze, 

PD,  M51A5,  Lot  No.  WC-31-82. 

6.  Charge,  Propelling,  T-,  for  155mm  Howitzer,  Projectile,  HEP, 

T152E5,  Lot  No.  PA-E-24685. 

7.  Charge,  Propelling,  T-,  for  155mm  Howitzer,  Projectile,  HEP, 

T152E6,  Lot  No.  pa-e-24684. 

8.  Charge,  Propelling,  M4A1,  for  155mm  Howitzer,  Projectile,  HE, 

ML07,  Lot  No.  RAD-19612-45. 

9.  Primer,  Percussion,  Mk2A4,  19  grains,  Lot  No.  PA-6-47. 

COIL  DISTANCES 

ROUNDS  26  March 

1-4  Muzzle  to  1st  Coil  49*32  feet 

Between  Coils  75*0  feet 
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FIRING  RECORD  NO.  P-62648 
SHEET  2  OF  6 


ROUNDS 

5-6 

COIL  DISTANCES  (Contd.) 

Muzzle  to  1st  Coil 

51.0  feet 

Between  Coils 

73-24 

feet 

All  rounds 

27  March 

Muzzle  to  1st  Coil 

53-25 

feet 

Between  Coils 

72.0 

feet 

1-4 

28  March 

Muzzle  to  1st  Coil 

54.30 

feet 

Between  Coils 

70.50 

feet 

5  &  6 

Muzzle  to  1st  Coil 

54.41 

feet 

Between  Coils 

70.90 

feet 

7-14 

Muzzle  to  1st  Coil 

54.32 

feet 

Between  Coils 

76.1 

feet 

15-17 

Muzzle  to  1st  Coil 

54.76 

feet 

Between  Coils 

70.20 

feet 

All  rounds 

10  April 

Muzzle  to  1st  Coil 

53-7 

feet 

Between  Coils 

60.34 

feet 

All  rounds 

11  April 

Muzzle  to  1st  Coil 

50.57 

feet 

Between  Coils 

60.8 

feet 

All  rounds 

27  April 

Muzzle  to  1st  Coil 

51-4 

feet 

Between  Coils 

48.96 

feet 

All  rounds 

4  May 

Muzzle  to  1st  Coil 

49.47 

feet 

Between  Coils 

50.04 

feet 

All  rounds 

25  June 

Muzzle  to  1st  Coil 

79.28 

feet 

Between  Coils 

29.98 

feet 

PRESSURE  GAGE  DESCRIPTION 
Type  of  Gage:  tedium  Caliber  (M3)  Copper  Cup 

Crusher  Cylinder:  Copper  metal  of  1955,  annealed  1956,  Lot  7-C 
Position  in  Tube:  One  on  each  side  of  charge. 


ARMOR  PLATE  DATA 

8-INCH  PLATE  120"  X  120" 

BRINELL 

PLATE  NO. 

CHARFY  @  -409F. 

TOP 

BOTTOM 

070960 

7I.7I 

225 

“158 

14073 

62.00/81.00 

241 

241 

14001-2 

7-INCH  PLATE  120"  X  120" 
103-77/91-46 

235 

232 

14063-1 

57-00/34.00 

229 

229 
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FIRING  RECORD  NO.  P-62648 
SHEET  4  OF  6 

ACCURACY  ROUND-BY-ROUND  FIRING  DATA 

-  TIME 

TUBE  TEST  PROJECTILE  INSTRUMENT  CHAMBER  ELEVA-  TARGET  MEAS.  OF 

RD.  rd.  rdI  Weight  velocity  press,  tion  (in.)  flight 

NO.  NO.  NO.  TYPE  (lbs.)  (fps)  psl/lQQ  mils  VERT.  HOR.  (sec.) 


10  April 

4549  34  * 

A 

E5 

70.50 

Not  taken 

4550  n  * 

B 

E5 

70.91 

Not  taken 

4551  44  * 

C 

E5 

70.49 

Not  taken 

4552  36  * 

D 

E5 

70.56 

Not  taken 

4553  31  * 

E 

E5 

70.71 

Not  taken 

4554  1  * 

F 

E5 

70.53 

Not  taken 

4555  39  * 

G 

E5 

70.57 

Not  taken 

4556  .  7 

1 

E5 

70.59 

1804 

4557  3 

2 

E5 

70.20 

1810 

4558  48 

3 

E5 

70.66 

1805 

4559  38 

4 

E5 

70.69 

1806 

4560  4 

5 

E5 

70.07 

1812 

4561  34 

6 

E5 

70.57 

1803 

4562  32 

7 

E5 

70.73 

1806 

4563  8 

8 

E5 

70.59 

1808 

4564  10 

9 

E5 

70.68 

1803 

4565  27 

10 

E5 

70.75 

1809 

45 66  35 

1 

E5 

70.45 

1808 

4567  9 

2 

E5 

70.56 

1809 

4568  26 

3 

E5 

70.45 

1817 

4569  19 

4 

E5 

70.57 

1817 

4570  22 

5 

E5 

70.66 

1810 

4571  49 

6 

E5 

70.47 

1812 

4572  17 

7 

E5 

70.34 

1816 

4573  40 

8 

E5 

70.57 

1808 

4574  47 

9 

E5 

70.56 

1813 

4575  20 

10 

E5 

70.55 

l8ll 

4576  46 

1 

E6 

77.16 

1827 

4577  49 

2 

e6 

78.15 

1819 

4578  1 

3 

e6 

77.71 

1824 

4579  62 

4 

e6 

78.12 

1826 

4580  52 

5 

e6 

76.80 

1835 

4581  30 

6 

e6 

78.24 

1821 

4582  57 

7 

e6 

77.37 

1830 

4583  5 

8 

e6 

78.23 

1821 

4584  60 

9 

e6 

77.06 

1834 

4585  34 

10 

e6 

78.18 

1817 

4586  8 

11  April 

11 

e6 

78.44 

1817 

4587  20  * 

H 

E5 

70.83 

1811 

4588  30  * 

T 

JL. 

E5 

70.74 

1807 

4589  24 

1 

E5 

70.69 

1810 

4590  13 

2 

E5 

70.79 

1809 

4591  46 

3 

E5 

70.59 

1807 

4592  12 

4 

E5 

70.48 

1812 

4593  45 

5 

E5 

70.59 

1805 

*  Conditioning  Rds. 


291 

32 

294 

28 

293 

26 

293 

24 

296 

22 

293 

18 

287 

18 

282 

18 

*26  1/2 

/21 

1.80366 

281 

18 

^26  1/2 

/24 

1.79962 

284 

18 

-17  1/2 

1.80115 

290 

18 

-27  1/2 

/21 

1.80276 

285 

18 

/15 

-9 

1-79531 

291 

18 

/26  1/2 

1 2 

1.80983 

289 

18 

/17  1/2 

/4  1/2 

1.80254 

289 

18 

/23 

/6 

Lost 

286 

18 

fl8 

/7  1/2 

1.80988 

290 

18 

/37  1/2 

-12  1/2 

1.80170 

280 

18 

t2rr  1/2 

-6  12 

1.S0223 

288 

13 

/54 

-36 

1.80150 

290 

18 

/•  22  1/2 

-18 

1.79374 

303 

18 

/4l  1/2 

-27  1/2 

1.7922c 

294 

18 

/■35  1/2 

-3  1/2 

1.79830 

291 

18 

/  3  1/2 

-45 

1.79729 

298 

18 

A  6  1/2 

-51 

1.79370 

286 

18 

/43  1/2 

-42 

1.80150 

287 

18 

/27  1/4 

-47 

1.79880 

287 

18 

7*64 

-35 

1-79993 

314 

18 

-49  1/2 

-62  1/2 

1.76341 

315 

18 

-33  1/2 

-12 

1.77006 

316 

18 

-40  1/2 

/13 

1.76532 

318 

18 

-26 

-3  1/2 

1.76278 

307 

18 

-4l 

-6  1/2 

1.75500 

316 

18 

-34 

-50  1/2 

1.76988 

309 

18 

-33 

-25 

1.75801 

308 

18 

-17 

-17 

1.76939 

308 

18 

-28 

-19  1/2 

1.75622 

316 

18 

-39 

-32  1/2 

1.77089 

308 

18 

-38 

-35 

1.77285 

290 

18 

A7 

/18  1/2 

1-79972 

293 

18 

/2  1/2 

0 

1.80328 

294 

18 

/23 

/2 

1.79820 

294 

18 

/II 

/l8 

1.80071 

294 

18 

/19  1/2 

/9  1/2 

1.80211 

294 

18 

/17 

/8 

1.79637 

286 

18 

-18 

A3 

1.80523 

B-4 
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FIRING  RECORD  NO.  P-62648 
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MAXIMUM  RANGE  AND  DISPERSION  ROUND-BY-ROUND  DATA  -  TUBE  NO.  2199 


TUBE  PROJECTILE 
RD.  WEIGHT 

NO.  TYPE  (lbs. ) 

1183  ML07  95-1 

1184  ML07  95-1 

1185  ML07  95-1 

1186  M107  95.1 

1187  M107  95-1 

1188  ML07  95.1 

1189  M107  95-1 

1190  ML07  95.1 

1191  ML07  95.1 

1192  MI07  95-1 

1193  T152E5  71-0 

1194  T152S5  71-0 

1195  T152E5  71.0 

1196  T152E5  71-0 

1197  T152E5  71.0 

1198  T152E5  70.5 

1199  T152E5  71-0 

1200  T152E5  71.0 

1201  T1S2E5  71-0 

1202  T152E5  70-5 

1203  T152E5  71-0 

1204  T152E5  70. .5 

1205  h52e6  78.5 

1206  T152E6  78.5 

1207  T152E6  78.5 

1208  T152E6  78.5 

1209  T152E6  78.O 

1210  T152E6  78.0 

1211  T152E6  78.O 

1212  T152E6  78.5 


CHARGE 
LOT 
M4A1 
m4ai 
m4ai 

f&Al 
M4A1 
m4ai 
m4ai 
m4ai 
m4ai 
m4ai 

PA-E -24685  326 

PA-E-24685  318 

PA-E-24685  314 

pa-e-24685  319 

PA-E-2A685  324 

pa-e-24685  322 

PA-E-24685  323 

pa-e-24685  320 

pa-e-24685  304 

pa-e-24635  315 

pa-e-24685  314 

pa-e-24685  321 

PA-E -24684  296 

pa-e-24684  313 

PA-E-24b84  293 

pa-e-24684  299 

PA-E-24684  301 

pa-e-24684  302 

pa-e-24684  304 

pa-e-24684  307 


1839 

21.9 

344 

1836 

22.4 

349 

1835 

21.9 

342 

1843 

20.6 

321 

1842 

21.0 

329 

1842 

21.5 

333 

1827 

21-9 

341 

1842 

22.6 

352 

1836 

22.7 

354 

1825 

21.2 

330 

1827 

41.3 

455 

1829 

40.0 

446 

1830 

40.5 

450 

1826 

41.3 

459 

1828 

39.6 

442 

1826 

40-3 

447 

1828 

42.4 

463 

1825 

41.6 

463 

1823 

42.9 

472 

1827 

42.5 

465 

1829 

41.9 

463 

1835 

36.7 

413 

1834 

41.0 

476 

1824 

42.6 

493 

1831 

42.4 

490 

1828 

41.3 

481 

1829 

42.2 

489 

1834 

40.7 

477 

1835 

44.3 

514 

1830 

42.6 

498 

16036  59-75  HO 
15917  59-54  HO 
15944  59-55  HO 
15909  59.56  HO 
15971  59.52  HO 
15810  59-37  HO 
15879  59.46  ho 
15887  59-58  HO 
15931  59-55  HO 
15901  59.17  HO 
11252  52.38  HO 

II365  52.45  HO 
11338  52.18  HO 
11332  52.33  HO 
11400  52.11  HO 
11307  52.05  HO 
11150  52.12  HO 

11350  52.18  HO 

11223  52.19  HO 

11159  52.01  HO 

11277  52.21  HO 
11471  52.58  Failed 
11352  53-30  HO 
Il8l8  53.10  HO 
11803  53.14  HO 

11873  53-13  HO 
11833  53-21  HO 
11969  53-20  HO 
11839  53-20  HO 
11931  53.30  HO 


TIME  ORDER 

muzzle  meas.  of  of 

PRESS.  VELOCITY  DEFECTIONS  RANGE  FLIGHT  DETO- 
psi/100  (fps)  mils  yards  yards  (sec . )  NATION 
312 
305 

313 
326 
316 

314 
323 
322 
318 
310 


NOTE:  Deflection  measured  to  right  of  line  of  fire.  Range  measure  from  muzzle 
to  point  of  impact.  *  HO  -  High  Order 


This  firing  record  forms  a  part  of  the  Seventh  Report  on  Ordnance  Corps 
Project  No.  TA1-5002H. 


APPROVED: 


H.  A.  BECHTOL 


Chief,  Artillery 
Division 


J/4  A~J***4k  ^ 


H.  B.  ANDERSON 


Chief,  Artillery 
Ammunition  Branch 


Proof  Director 
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B24568:  Rear  of  8  inch  armor  plate  fired  at  60  degrees  obliquity,  shoving 
bulges.  Bulges  1  and  2  were  caused  by  T152E5  HEP  Shell.  Bulges  3  and  4  were 
caused  by  T152E6  HEP  Shell.  Distance  from  muzzle  to  plate  center  -  401.24  feet. 
Charpy  value  of  plate  -  62/81,  Bhn  241. 
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B24567 :  Face  of  8  inch  armor  plate  at  60  degrees  obliquity.  Note  cracks  on 
edge  of  plate  adjacent  to  Round  1  which  extend  to  face  of  plate. 
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B24577:  Side  view  of  8  inch  plate  at  0  degrees  obliquity,  showing  depths  of 
back  spalls.  Rounds  7  through  16.  Note:  back  spall,  Round  14,  is  a  double 
spall. 
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324575 :  Rear  of  Q  inch  plate  fired  at  0  degrees  obliquity,  shoving  back  spall 

from  Rounds  1  through  6.  Rounds  1,  4,  and  5  did  not  spall  as  fuze  failed  to 
function. 


0-9 

CONFIDENTIAL 
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B24574:  Front  view  of  four  back  spalls.  Weight  of  spalls  -  No.  3  -  48  lbs 
No.  7  -  63  lbs..  No.  9-38  lbs..  No.  13  -  27  lbs.  8  inch  plate  fired  at 
0  degrees  obliquity.  Distance  from  muzzle  to  plate  center  -  401  feet. 
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B2^573:  Front  view  of  8  inch  plate  fired  at  0  degrees  obliquity,  showing  hits. 
Rounds  7  through  16.  The  depth  of  impressions  from  the  bits  average  3/4  inch 
in  depth. 


C-ll 
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B24572:  Rear  view  of  four  back  spalls.  Weight  of  spalls:  No.  3  -  48  lbs.. 
No.  7  “  63  lbs. ,  No.  9  •  3®  lbs. ,  No.  13  -  27  lbs.  8  inch  plate  fired  at 
0  degrees  obliquity.  Distance  from  muzzle  to  plate  center  -  401  feet. 
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b24571 .  Rear  of  8  inch  armor  plate  fired  at  0  degrees  obliquity,  showing  back 
spalls " from  Rounds  7  through  l6.  Round  8  resulted  in  a  bulge. . Round  10  gave 
no  spall  due  to  fuze  failure.  Charpy  value  of  plate  -  71/71,  Bhn  225/246. 
Distance  from  muzzle  to  plate  center  -  kOl  feet. 
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324569:  Rear  of  8  inch  armor  plate  fired  at  0  degrees  obliquity,  shoving  size 
of  back  spalls.  Spalls  1  and  2  were  caused  by  Shell  T152E5 .  Spalls  3  and  4  by 
Shell  T152E6.  Charpy  value  of  plate  -  71/71,  Bhn  225/248.  Distance  from  muzzle 
to  plate  center  -  401  feet. 
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B24587:  Rear  view  of  8-inch  plate  fired  at  0  degrees  obliquity,  shoving  back 

spalls  of  Rounds  1-4.  Number  1  and  3,  were  hit  by  T152E5  Shell,  Number  2 
and  4,  T152E6.  Charpy  value  of  plate  7l/71>  BHN  225/248.  Distance,  muzzle 
to  plate  center  -  401  feet. 
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1324586:  Photograph  of  back  spall  pieces  from  Round  15  on  King  Tiger  Hull 

(German).  Weight  of  pieces  -  87  lbs. 
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B24585:  View  of  hits  on  King  Tiger  Hull  (German)  frontal  armor  plate.  Plate 
6  inches  thick,  44  degrees  obliquity.  Arrows  indicate  broken  welds.  Distance 
muzzle  to  center  of  plate  -  402  feet. 
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R24584 :  Three-quarter  right  front  view  of  King  Tiger  Hull  (German),  showing 
depths  of  hits.  Arrows  point  to  broken  welds.  Right  frontal  side  suffered 
similar  weld  breaks. 
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B24582:  Rear  view  of  6-inch  frontal  plate,  showing  three  hits  from  155mra  HEP 
Shell.  Hit  No.  3  v&o  at  Junction  of  two  b-inch  plates.  Arrows  point  to  broken 
welds  and  cracks. 
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B24581:  Front  view  of  7-inch  plate  fired  at  60  degrees  obliquity,  showing 
imprints  of  hits.  Rounds  5  and.  6  were  fired  muzzle  to  plate  center  24-1  feet. 
Rounds  7  -  14,  muzzle  to  plate  center  -  400  feet. 
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B2I+58O :  Rear  view  of  7-inch  plate  fired  at  60  degrees  obliquity,  showing  back 
spalls  from  Rounds  5-14.  Rounds  5,  7,  9,  11,  and  13  were  T152E5-  Rounds  6, 
8,  10,  12,  and  14  were  T152E6.  Charpy  value  of  plate  -  57/34,  BHN  229. 
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B2^579:  View  of  back  spalls  from  7-inch  plate  fired  at  60  degrees  obliquity. 
Di stance ,  muzzle  to  center  of  plate  -  400  feet.  Average  weight  of  spalls  - 
51  lbs. 
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B22001 :  Hits  on  1000  yard  accuracy  target  with  T152E5  HEP  Shell.  Vertical  PE 
.31  mils  reduces  to  .09  omitting  round  in  lower  right  hand  quadrant.  Lateral 
PE  .11. 
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B22002:  Hits  on  1000  yard  accuracy  target  with  T152E5  HEP  Shell.  Vertical  P 
•39  reduces  to  .13  omitting  two  rounds  in  lower  right  hand  quadrant.  Lateral 
P. E.  .27  mils. 
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B2200U :  Hits  on  1000  yard,  accuracy  target,  with  T152E5  HEP  Shell.  Vertical 
P.E.  .3^  mils.  Lateral  P.E.  .32  mils. 
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B22005:  Rear  view  of  8-inch  plate  fired  at  1000  yards,  zero  degrees  obliquity, 

showing  back  spalls  from  Rounds  1  and  2.  Round  1,  T152E6;  Round  2,  T152E5. 
Charpy  value  of  plate  -  62,  BHN  241.  Depth  of  spalls  average  2  1/4  inches! 
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B2200 6:  Front  view  of  8-inch  plate  fired  at  1000  yards,  zero  degrees  obliquity 
showing  first  hits  on  plate.  Depth  of  hits  average  1  1/8  inches. 
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B22008 :  Front  view  of  8-inch  plate  fired  at  1000  yards,  zero  degrees  obliquity 
showing  hit.  This  round  was  of  low  order  due  to  fuze  failure  (T152E6). 
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B22009:  Rear  view  of  8-inch  plate  fired,  at  1000  yards,  zero  degrees  obliquity, 

showing  back  spall  from  Round  4.  T152E6.  Depth  of  spall  -  2  inches.  Charpy 

value  of  plate  -  62,  BHN  24l. 


0-34 
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B22045:  Front  view  of  plate  showing  hits  on  7-inch  plate  at  1000  yards  with 
plate  set  at  0  degrees  obliquity  and  splatter  plate.  The  hole  that  is  [directly 
in  front  of  the  splatter  plate  was  caused  by  Round  7  which  fell  short.  The  hit 
that  bulged  the  splatter  plate  was  caused  by  Round  8. 
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B22046 :  Rear  view  of  8-inch  plate  fired  at  1000  yards  at  0  degree  obliquity 
showing  back  spalls  of  Round  11,  T152E5  and  Round  12,  T152E6.  The  depth  of 
the  back  spalls  averaged  1-7/8  inches.  Charpy  value  of  the  plate  was  62, 

BHN  241. 
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B22047:  Front  view  of  8-inch  plate  fired  at  1000  yards  at  0  degrees  obliquity 
showing  hits  on  plate  Rounds  1,  6,  7  and  8  missed  the  plate.  Rounds  3>  9 
and  11,  T152E5  Rowels  2,  4,  10  and  12,  T152E6. 
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B22048:  Rear  view  of  8-inch  plate  fired  at  1000  yards  at  0  degree  obliquity 
showing  back  spalls  from  Rounds  2,  3,  4,  5,  3  and  10.  Rounds  3,  5,  and  9 
were  T152E5;  Rounds  2,  4  and  10  were  T152E6.  Charpy  value  of  the  plate  was 
62,  BHN  241. 
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B22049:  Hit  on  5 -inch  splatter  plate  shoving  laminations.  The  petaling  effe 
occurred  on  both  sides  of  the  plate.  The  depth  of  the  cracks  extend  7  inches 
in  the  center  of  the  arrows.  This  was  Round  8,  T152E6. 
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B24636:  Front  view  of  King  Tiger  Hull  (German)  fired  at  1300  yards  shoving 
hit  on  frontal  plate  which  was  44  degrees  obliquity.  Round  13,  T152E5.  Arrows 
indicate  broken  velds.  Depth  of  hit  was  1  1/4  inches. 
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B24637 :  Side  fronted,  view  of  King  Tiger  Hull  (German)  fired  at  1300  yards 
showing  extent  of  damage  and  depth  of  hit.  Arrows  indicate  broken  welds. 
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324755 :  Front  view  of  7-lnch  plate  fired  at  1000  yards  at  60  obliquity 
showing  hits  on  plate.  The  top  of  the  plate  was  supported  by  a  M3 6,  Gun 
Motor  Carriage. 
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1324756:  Photograph  of  M36,  Gun  Motor  Carriage,  showing  position  of  turret 
after  hit  by  Shell,  HEP,  155mra,  T152E6,  at  base  of  turret  ring.  The  top 
plates  of  the  turret  have  been  blown  off.  Range  fired  at:  1000  yards. 
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B24757: 

of  Shell 


Side  view  of  M36,  Gun  Motor  Carriage,  shoving  damage  caused  by  hit 
HEP,  155rnra,  T152E6,  at  base  of  turret.  Range  fired  at:  1000  yards. 
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324750:  Interior  view  of  turret,  M3 6,  Gun  Motor  Carriage, 
caused  by  one  hit  of  Shell,  HEP,  155mm,  T152S6. 


showing  damage 
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324759:  Rear  view  of  Turret,  M36  Gun  Motor  Carriage,  showing  damage, 
indicates  point  of  hit  by  Shell,  KEP,  155mm,  T152E6. 
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B24760:  View  of  motor  compartment,  M36  Gun  Motor  Carriage,  showing  damage 

caused  by  Shell,  HEP,  155mm,  T3 52E6. 
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325724:  Front  view  of  7-inch  plate  fired  at  1000  yards,  60°  obliquity  - 
showing  ten  hits  on  plate  which  had  a  charpy  value  of  103/91 ,  BHN  235/232. 
Round  Nos.  1  and  4  missed  the  plate.  Round  No.  8  was  low  order. 
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B25725:  Rear  view  of  7-inch  plate  fired  at  1000  yards,  60°  obliquity  - 

showing  ten  hits  on  plate  which  had  a  charpy  value  of  103/91>  BHN  235/232. 
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B25726:  Rear  view  of  7-inch  plate  fired  at  1000  yards,  60°  obliquity  - 
shoving  back  spall  of  Round  10,  depth  of  spall  is  3/4  inch  size  of  spall  is 
15"  x  12".  Interior  of  spall  is  laminated. 
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VERTICAL  TARGET  ACCURACY 


She]J:  HEP,  15 5mm,  T152E5 
Fired  from:  155mm  Howitzer  Ml 
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VERTICAL  TARGET  ACCURACT 
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analytical  laboratory  report 


APPENDIX  E 


TEST  OF: 

Shell,  HEP,  155mm,  T152E5 
and  T152E6. 

OBJECT  OF  TEST: 

To  obtain  vertical  target 
accuracy  and  exterior  ballistic 
coefficients. 


Report  No. 

57-AL-46 

Date  Submitted 

21  May  1957 

Prepared  for 

Mr.  Ralph  Allen, 

Artillery  Ammunition  Branch 

Dates  of  Test 

10  and  11  April  1957 

Project  No. 

TA1-5002H/TE20 

Work  Order  No. 

32-236-54 

Sheet  1 

of _ 1  - 

Target  accuracy  and  time  of  flight  firings  were  conducted  with  Shells, 
HEP,  155mm,  T152E5  and  T152E6  to  determine  form  factor  and  ammunition  dis¬ 
persion  on  10  and  11  April  1957#  with  a  vertical  target  placed  at  1000  yards 
from  the  muzzle  of  the  gun.  The  results  of  the  firings  are  contained  in  the 
following  table: 

Instrument 


Avg 

Velocity 

Pressure 

VerticsJ  Tsrj 

Proj 

D«t« 

No. 

_ (Ipa) 

(p«i/I00) 

Time  of 

Accuracy 

Wt. 

Fired 

of 

Std 

Std 

Flight 

Bel 

Form 

P.E. 

i"U*l 

a«n 

(Jbs)  (Apr  57) 

Rda 

Avg 

Dev 

Avg 

Dev 

(»©c) 

Coef 

(G1)F,ctor 

Vert. 

Let. 

F5 

70.55 

10 

10 

1807 

3.1 

286 

3.7 

1.78623 

2.03 

.89 

.39 

.27 

.  13* 

E5 

70.52 

10 

10 

1812 

3.  & 

290 

7.2 

1.78117 

2.02 

i90 

.34 

.32 

P6 

77.83 

10 

10 

1824 

6.7 

312 

4.4 

1.74858 

2.27 

.88 

.14 

.34 

E5 

70.62 

11 

5 

- 

- 

292 

3.6 

- 

- 

- 

.31 

.11 

.09b 


a.  Omitting  two  maverick  rounds. 

b.  Omitting  one  maverick  round. 
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155®m  Howl  tier 


Ordnance  Corps 

Aberdeen  Proving  Ground 
Maryland 

SUMMARY  OF  METEOROLOGICAL  DATA 


p”00*’  Officer:^ 

Date 

Time 

2k  1957 

0929 

to 

lllj3 

1355 

to _ 

ihob 

Balloon 
Run  No. 


Time  of 
Release 


WINDS  ALOFT 


Max.  Ordinate  Max*  Ordinate 

Required  (Ft . )  Reached  (Ft . ) 


2  R 

3  R 

4  R 

5  R 

6  R 


0934 

1030 

1157 

3331 

U*30 


15*000 

15*000 

x5*000 

15*000 

15*000 


15*000 

14*154 

15*000 

15*000 

15*000 


Radio  Metro 
Run  No. 


DENSITIES  ALOFT 


Time  of  Max.  Ordinate 

Release  Required  (Ft.) 


Max.  Ordinate 
Reached  (Ft.) 


2  R 

3  R 


0934 

1030 

1331 

1430 


15*000 

15*000 

15*000 

15*000 


15*000 

14*604 

15*000 

15*000 


5  R 

6  R 
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Ordnance  Corps 

ABERDEEN  PROVING  GROUND,  MD. 
METEOROLOGICAL  SERVICE 


Program  Howitzer 


Proof  Off.  Mr.  Allen 


Date 


Ascension  No. : 

2  R 

T1”:  093U 

Method  Used: 

G1D-1 

Az.  Line  of  Fire:  tqoqqi 

WIND  DATA  ALOFT 

Time  Observed 
Mins. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


Altitude 
yde. ' 


W 


-  7.7 

-  5.0 

-  3.0 

-  3.7 

-  $.2 
-  8.5 
-12  4 
-13.9 
-14.9 
-16.0 
-14.5 
-11.2 
-10  4 
-11.1 


SURFACE  DATA 


Sky  s 

Scattered  Clouds 

Temperature : 

77.8 

Of 

Visibility:  ? 

Pressure 

in 

Disappearance:  Abandoned 

Relative  Humidity 

81 

* 

Ballistic  Density 

.977 

in  Wind  Velocity  M.F.H. 
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Ordnance  Corps 

ABERDEEN  PROVING  GROUND,  MD. 
METEOROLOGICAL  SERVICE 


Page 

of  Pages 

Program 

155»aa  Howitzer 

Proof  Off.  Ur 


Date 


Ascension  No. : 

2a  June  1957 

Timet 

1030 

Method  Used: 

155»a  Howitzer 

Az •  Line 

of  Fire: 

39°oo* 

WIND  DATA  ALOFT 

Time  Observed 
Mins. 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 


Altitude 

yds. 


0 

392 

7 

1077 

11426 


SURFACE  DATA 


-  7.3 

-L.2 

-  L.o 

-  6.6 
-10.8 
-11.8 
-11.5 
-13.3 
-14.3 
-16.0 
-15.5 
-12.6 
-12 
-12.8 


Sky: 
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ENGINEERING  LABORATORIES 
PHYSICAL  TEST  LABORATORY  REPORT 

OHDBG-DP-LP 
TITLE: 


Metallurgical  and 
Chemical  Analysis  of  Amor 
from  German  Royal  Tiger 
Tank  Hull. 


OBJECT  OF  TEST: 


To  determine  physical 
properties,  metallurgical 
structure,  and  chemical 
composition  of  the  6"  armor. 


INTROnJCTION: 


The  project  engineer 
requested  that  these  tests 
be  conducted  on  a  section  of  hull  armor  from  the  upper  front  plate  of  a 
German  Royal  Tiger  tank  hull.  These  hulls  were  shipped  to  APQ  from  the 
factory  where  they  were  captured  near  the  end  of  World  War  H.  They  have 
been  used  in  various  tests  where  armor  was  desired,  but  no  particular 
quality  was  required.  A  test  has  been  conducted  recently,  however,  in  which 
performance  of  a  round  is  being  evaluated,  and  the  question  arose  as  to 
the  quality  of  the  armor  in  the  hull.  Since  no  data  on  this  armor  was 
available,  the  metallurgical  and  chemical  analyses  were  requested. 

TEST  PROCEDURE: 

1.  A  section  approximately  15"  square  was  flame  cut  from  the  upper 

front  plate.  Cross-sectional  plates  were  sawed  from  this  section,  at  right 
angles  to  each  other,  for  a  macroetch  test  to  determine  the  major  direction 
of  rolling.  These  were  designated  "X"  and  "Y"  and  were  selected  at  least 
4"  from  any  flame-cut  surface.  The  plates  were  given  a  hot  acid  macroetch 
in  5  H&. 

2.  Three  standard  Charpy  "V"  Notch  Specimens  and  one  standard  O.505" 
diameter  tensile  bar  were  machined  from  each  of  the  above  plates  and 
designated  as  "x"  and  "Y",  according  to  the  plate  from  which  machined  (see 
photographs.  Appendix  II  for  location  of  test  specimens)*  Tensile  and 
Chaxpy  impact  data  were  obtained.  Brinell  hardness  readings  were  taken 
through  the  cross-section  of  each  plate. 

3.  Specimens  were  mounted  in  bekelite,  polished,  etched  and  examined 
under  high  magnification.  Photomicrographs  are  included  In  Appendix  II. 
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ferrite  was  present  and  fairly  noticeable  banding  vas  present.  (See 
photomicrographs.  Appendix  II). 

4.  Results  of  the  Chemical  Analysis  follow: 


Carbon  0.43# 

Manganese  0.43 

Silicon  0.33 

Sulfur  0.019 

Phosphorus  0.024 

Nickel  0.14 

Chromium  2.17 

Molybdenum  0.22 

Vanadium  0.01 


DISCUSSION: 

1.  A  comparison  of  the  results  of  this  analysis  against  the  requirements 
of  the  current  U.S.  Military  Specification  for  wrought  armor  leads  to  the 
following  observations: 

a.  The  armor  tested  is  within  the  specification  for  hardness. 

b.  Carbon  content  is  higher  than  the  specified  maximum. 

c.  Charpy  impact  values  are  far  below  those  required  for  armor 
plate  of  this  thickness  and  hardness. 

2.  Since  the  steel  is  dean,  sound,  and  has  enough  alloy  content  to 
be  in  the  armor  class,  it  appears  that  the  poor  impact  resistance  largely 
results  from  the  heat  treatment.  The  presence  of  some  high  temperature 
transformation  products,  coarse  structure,  and  fairly  high  carbon  content 
contribute  to  the  poor  impact  values. 

CONCLUSION: 

The  plate  investigated  should  be  considered  poor  quality  armor. 

2  Incls. 
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Topi  250X  (Plcral  Etch).  MlcroBtructure 
showing  tempered  structure,  banding  and 
scattered  Inclusions.  b' 

Bottom:  750X  (Plcral  Etch).  Tempered 
martensitic  structure. 


Appendix  II 


E-2X 


NUMBER  MODEL  MANUFACTURER  I  CASTING  NUMBER 


CfDS3~859K  (Reimt  22  Mar  55) 
Part  2 


155  nto  Howitzer  Tube,  Ml 


O.OQw 


CHAMBER 


REAR  FACE 
3F  BREECH 

MUZZLE 

FACE 

REAR  FACE 
OF  TUBE 

BASIC 

DIAMETER 

ZERO 

o 

a 

\o 

o 

o 

tTv 

VD 

■——TT-IIM'ir 

1  ■■■■■■■■■■TTiT'Y V7iirrmHr  naHMnMM 

GAUGE 

READING 

ACTUAL 

DIAMETER 

01 FFERENCE 

GAUGE 

READING 

ACTUAL 

DIAMETER 

DIFFERENCE 

RB 

llU.20 

BPR5I 

fjJEJfigl 

-  *u6u 

6.212 

/  .  002 

-.088 

6.2x2 

KBS3I 

Kn 

115.20 

27^60 

6.3107 

_iL  6_ 

.30  6 

5 

/  6 

'■K5E9 

m 

33 

Rsns 

—lie 

.405  __ 

6 

105 

_ to5 

6 

.32 

117-20 

25.60  , 

mm 

207 

.  -.507 

h 

207 

_ 50L 

4 

J1 

ITTK71 

0BW1 

m 

.606 

6 

KSH 

■cm 

6 

-30.50 

116.70 

24.10 

6. 6618 

iBa 

656 

6j 

■gg 

■c%« 

6 

HHHHI 

H  Hi 

hhh 

— ■ 

■■■ 

HHHHI 

■■£■■■ 

■  ■  ■ 

■  j  |  B 

mm 

hew 

6.69 2 

an 

6.622 

r?s 

vnzm 

_  195 

_ .695 

7  2 

195 

695 

r  2 

123,20 

Ktt51 

HRM 

■Ben 

■■sea 

_  _  _  2 

195 

695 

2 

BM) 

ECTK1 

■m 

695 

2 

_ 125 _ , 

_ ....  695 

2 

22 

127.20 

nx^i 

io6 

3 

■irrn 

...  .  69b 

3 

20 

KESK^I 

wtiw 

1  On 

3 

_ 196, 

696 

.j 

16 

131.20 

11.60  , 

BESSI 

19  a 

_ &26_ 

*» 

k» 

696 

3 

\mmm 

EfiWSl 

mmm 

imsxm 

106 

■HP^SH 

3 

_ 196 _ 

696 

O 

14 

rog.i 

wrem 

raraa 

■9HH 

o 

MBSm 

Kl 

12 

mss 

hew 

_ 19b _ 

1;  -HF‘^1 

3 

19b 

Kl 

-  - 

10 

IKJE3I 

MK$m 

flR^I 

6p6  _ 

_ 196 

69c 

iSil 

q 

IVPWvl 

WFKftM 

mIeS 

■ran 

6>9b 

3 

596 

5 

g 

wn&m 

HEW 

■m 

mm  ■ 

-  3 

196 

696 

3 

wmmm 

Baeic 

Ac  tual 

*wrcw? 

>h 

nvP 

ock*_ 

WEZ33M 

000 

Tsrans 

face  oj 

WSSSJM 

M*1I5} 

ock 

h.ooo« 

_  000 

nmr 

tt 

.000" 

000 

HI 

mm  m 

m 

■ 

_ 

HH 

H 

■  ■ 

■  H 

H 

H  ■ 

■am 

■1 

: - 

■  H 

■  H 

.  _  . 

1 

■HHHH 

HHMH 

■1  ■ 

1  HI 

*  1  Hi 

■■■■ 

ACTUAL  i 

I  BASIC 

ACTUAL  | 

total  lenbth  of  wwcHovi  tzejl49  •  20* 


JJtau20! 


ROTATION  OF  TUBE  AT  BREECH 


TOTAL  LENGTH  OF  TUBE 


MOVEMENT  OF  TUBE  AT  BREECH 


OEFTH  OF  BREECH  RECESS 


6.40" 


6.4  o' 


NUMBER  OF  LANDS  AMO-  GROOVES 


Ug 


40 


Advance  of  KT7 ling 


.00" 


_I n mail fli^S-gaarku _ Areaa  from  Q"  to  .IQ" , ...IQ?*  inJL^qqw^  (23.79"  to  gg.70»ly 

and  from  28.70"  to  29 #70*  were  not  measured.  ;,oat  checkins  cnclrcliijT  oi,  l,i 
and  extending  forward  (approx)  1Q.00".  Driving  and  non  driving  ed^es  of  lands 
enc i rcling  origin  lightly  rounded. _ _ _ _ 


3^ 


STAMPED 

Pn~v.  APT,  PA 

STARGAUGED  AMD  INSPECTED  fcY 

Roope 

REVIEWED  BY 

RODMAN 

Ttevins 

TIME 

COMPILATOR 

Kcomrlen 

PLACEjgr 

j  GRAPHED  BY 

..OVI*.  .MUM.  ..  .|7t 


15531,/m  How  Tube  ID-  So.  7  WVT  ARS 

20  I-iar  1957 _ After  Firing  4506 _ W.  0  .  22-603 -4o 


NUMBER  MODEL  MANUFACTURER  [  CASTING  NUMBER 


E-24 


OKDDG-859K  ( Reins  t  22  Mar  55)  ,  __ 

Fart  2 _  155  ma  Howitzer  Tube,  Ml 


FROM  \  GAUGE  MEASUREMENT 


1X7.20  25.60 


123.20  ,  1 


j|  *  ?-  -  f  ] 


CAL  X _ 

GAUGE  I  ACTUAL  V f TEACHCE  0»U0E  ACTUAL  L.„£,tHCE 
lEADINQ  |  OIAMETEA^  _  ___  J<£A0,HG  PIA^CTC*  f  "F  ERENCC 


I__  _  V  t  HI  I  l  A 

ZERO  GAUGE  T  ACTUAL 
HEAPING  OIAMETEA 


/ .  CM  >9 


L3  I  /  .003 


d  renri  face  o 


■•WIT 

yHUH>3 


TOTAL  LENGTH  OF  MWcHOwitZe 


TOTAL  LENGTH  OF  TUBE 


OEFTH  OF  BREECH  RECESS 


149.20" 


ROTATION  OF  TUBE  AT  BREECH 


MOVEMENT  OF  TUBE  AT  BREECH 


6. 40*,  6.40”  number  of  lahos  and  grooves  48 


1U. 00  ,  Driving  and  non  driving  edges  of  landc  encircling  origin  lightly 


rounded,  lands  lightly  copnered  with  light  r»J.tB  in  grooves  throughout  muzzle 


REVIEWED  BY 


COMP.IL  AT  OR 


GRAPHED  BY 


E-25 


MM4  iaguni 


22  l&y  19^7 _ After  Firing  46l7  round; 


OVDG-859K  (Reinst  22  Mar  55) 

Part  2  155  Howitzer  Tube,  Ml 


CHAMBER 


REAR  FACE 
OF  BREECH 

MUZZLE 

FACE 

REAR  FACE 
OF  TUBE 

BASIC 

01 ameter 

ZERO 

o 

3 

VO 

■■■■Mi'rf  i  iritHdifaHM 

GAUGE 

READING 

ACTUAL 

01 AMETER 

01 FFERENCE 

GAUGE 

REAOING 

ACTUAL 

01 AMETER 

DIFFERENCE 

ECU 

nkx2o 

Rfl 

0  ' 

6.213 

r  * 

-.007 

BBSS 

mm 

nm 

npn 

wmm 

d.311 

.000 

KBgaj 

BUBBi 

.U00 

cm 

BHEBI 

liiiii'i 

USIMi 

6.4.12 

JjUSSL 

EH5H 

l .  (KU 

wm 

■sni 

6.  511 

•  211 

m mm 

— 

E?VH1 

ITOB* 

edesi 

6.6117 

mem 

6.615 

.  A.*..  -O  »  „ 

.-05 

wmm 

Au,. 

Lio^o 

died  70, 

24^10 

6. 6618 

fj&m 

.  YSt 

wmf&m 

HS9 

■— 

■  B 

H'  H 

M ;  B 

H  ■ 

HHHI 

■ 

ET^l 

ram 

ma 

HtSNl 

HSBi 

wr<m\M 

-05-0 

KPB 

r  VE  Oj| 

l?8 _ : 

KKrSB 

Btsm 

. 

6.639 

/.0<  2 

-'505 

ram 

HR^ij 

rwj-ni 

■r-m 

n  o^. 

KiAi 

’_^U0.9_.  1 

EM^ 

125.20 

asm 

■nan 

.  > 

.Lit  O 

■Ran 

wm 

127.20 

Rff<7l 

\mzEm 

_  'l,  , 
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20 

KRSI 

msm 
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l'  /  O  ;  ; 

-0«^  _ 

18 

,131.20 

11.60  , 

EKSSI 

H  W8B 

-C  'O 

-  9‘V-; 

-6-0  0v> 

-0u3 

1  wmm 

KiPl 

KR^I 

buses 

m 

_ ooS  . 

_ ^_3 _ LYJ.l  ... 

_ .(»P _ 

14 

item 

_  7.6o 

.6.693  _ 

(>.  1  Vr)v  > 

HK^9 

IfflSfli 

■wsn 

12 

rem 

KHSI 

HKH 

1  -  oo  -, 

0  -  O' 

10 

ram 

msa 

HKtfi 

«i.6o.6 

-  'iOi ) 

)6 

(  /lo 

9 

140.20 

2.60 

6.691. 

.  :>:)o 

«.  >»  iY)o 

.uo3 

-30  i 

i.>,  (rju 

.  003 

5 

141.20 

1^60  . 

6.693 

6.t>06 

.009 

/.S06 
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Ac tual 

Onenli 

jig-  betve 

en  bvsd 

rh 

_11  O'Cl 

ock 

.000" 

-UOO 

rlnp: 

md  rear 

face  oi 

f  tube 

—io'ci 

ock 

-000« 

^  P(jO.  _  _ 

7  O' 01 

ock 
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. . . 

. 

Tnillove* 

»  ]  n . 
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^  *pt  j( ) 

6.m  " 

6-in  " 

.  i 

_ i 

1 SPECIAL  MEASUREMENTS 1 

1  i _ ®*11C _ L 

ACTUAL 

basic r 

ACTUAL  | 

TOTAL  LENGTH  OF  MWcHOWitzer  l49.20" 


ROTATION  Of  TUBE  AT  BREECH 


TOTAL  LENGTH  OF  TUBE 


MOVEMENT  OF  TUBE  AT  BREECH 


OEFTH  OF  MUCH  RECESS 


6.4o« 


6.4o" 


NUMBER  OF  LANOS  AMO  GROOVES 


4g 


W3 


.00" 


Inspection  Rernarkar  Areas  from  Q»  to  -IQ'1  ,  -IQ"  to  1-333" y  (2V793  to  28-70") 


and  from  28.70"  to  29.70"  were  no t_mea eured.  Lirht  runt  Pits  and  staninr;  en¬ 


circling  powder  ci\anfoer.-  Iiodcmte  to  light  heat  checking  beginning  (approx.) _ 

i*ra  rear  Taco  of  ti  o  in  ciianioer  a  '1  e. 'tending  X‘or\/ai^I  'Co  (ap-pro:c)  12*  7* 


onrard  of  orlrrln  of  rlflin;..  O.^ro  llmt  ion/riLudnal  r;o.v:eo  beginning  ,  ,  j"  rear- 


-'.urd  of  origin  and  extending;  forward  co  ori;  in  at  6.uo  O'clock.  couge  on  edg;e  of 


-4 


1  i  &  at  5:uO  O'clock.  .25''  gorward  of  origin  aul  oicbencfiiv .  forvrara  .So" 


'■lO'L  'df  Y‘^ron.r-'j  .o>rb  ippe-  T,  i  )'o  yc:  gin' ,  r) 


STAMP EO 

J.t’CiY-) - ttl-PA _ 


STARGAUGED  AND  INSPECTED  BY 

lioath _ _ _ _ _ 


REVIEWED  BY 


RODMAN 


TIME 


COMP  I L AT OR 


uimx. 


.  RECORDER 

1  levins 


«5 


GRAPHED  BY 


E-27 


1  July  1957  AF.  1222  rounds  V.  0.  332-236-54 
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fKTMERLY  SP0TZ--6M) 


METEOROLOGICAL  SERVICE 


DATE 


10  April  1957 


2 

5 

k 

5 

6 

7 

8 

9 

10 

11 

12 

13 

lb 

15 

16 

17 

18 

19 

20 

21 

22 


3U 

25 


SURFACE  OATA 

_ 135™  Howitzer _ I~r.  Allen 


MAXIMUM  TEMPERATURE 

MINIMUM  TEMPERATURE 

MEAN  TEMPERATURE 

TIME 

WIND 

VEL. 

WIND  DIR. 

(From) 

WEATHER 

VISIBILITY 

TEMP. 

SEA  LEVEL 
PRESSURE 

REL.  HUM. 

RELATIVE 

CENSITY 

M.P.H. 

AZ. 

III.  OF  HG . 

% 

09h5 

11 

m 

110 

Clear 

13+ 

53.1 

30.07 

hh 

1.033 

1005 

12 

-  - 

vr 

100 

(Sotd) 
Thin  Clds. 

wm 

l’VV 

1 

ho 

1.035 

H 

M 

HI 

(Setd) 

_ 15+ 

52.0 

1 

m 

HI 

^Setd) 

_ Thin  Olds. 

|  | 

PH 

1  HI  * 

ho 

HflH 

R 

m 

m 

|  .JBSSHJMj 

■in 

52.6 

30.06 

ho 

1.0314 

1055 

m 

v m 

Setd  elds 

wm 

53.5 

30.06 

39 

1.032 

1105 

10 

s  m 

025 

Sotd  clus 

55.0 . 

1.029 _ 

1115 

8 

SSH 

025 

Sotd  elds 

mm 

55.1 

36 

MH 

1120 

15 

TfSiY 

Setd  elds 

mm 

55.6 

1 

56 

1  •  "**B 

m 

10 

HI 

Setd  elds 

15+ 

55  A 

3^.06 

36 

1.028 

EH9I 

110 

YVS1T 

070 

Setd  olds 

9 

B//B 

37 

1.028 

BHI 

m 

B.  j 

100 

Sotd  elds 

mm 

50.05 

30 

HI 

H 

12 

inr.7 

155 

Setd  elds 

1^1 

m 

_ 30.05 _ 

36 

1.028 

HI 

■■ 

pm 

155 

mm 

|  n  | 

m 

_ 36 _ 

l  Hi 

1150 

18 

nv; 

H40 

Sotd  olds 

15+ 

m 

wm 

1.028 

1152 

10 

lor 

Hi 

Setd  olds 

55.0 

_ 35 _ 

1.029 

1155 

8 

TOirr 

110 

BBI 

■n 

m 

BH  1 

wm 

HH 

1353 

9 

TOW 

110 

Sotd  elds 

mm 

mm 

wm 

1  PH 

II4OO 

10 

IT 

100 

Sotd  olds 

15+ 

57.2 

30.02 

wm 

1.023 

wm 

8 

W 

100 

Sotd  olds 

mm 

PH 

_ 30.02 _ 

mm 

HH 

lho6 

mm 

m 

m 

HH 

fm 

■mm 

wm 

mi 

lljll 

m 

mv* 

110 

Sotd  olds 

15+ 

m 

30.02 

32 

9  P  HH 

11420 

18 

w 

no 

15+ 

31 

1.025 

li.i22 

jji _ 

vw . 

Aia 

^  ^Am 

T  £+ 

56  .7 

no 

_xn 

1  n?5 

11)21; 

12 

** 

no 

Setd  elds 

15+ 

56.5 

30.02 

31 

1.025 
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METEOROLOGICAL  SERVICE 
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DATE  10  April  1957 


SURFACE  DATA 

155mn  Howitzer  kr 

•  Allen 

MAXIMUM  TEMPERATURE 

MINIMUM  TEMPERATURE 

MEAN  TEMPERATURE 

TIME 

WIND 

VEL. 

WIND  DIR. 

CFro*> 

WEATHER 

VISIBILITY 

TEMP. 

REL.  HUM. 

RELATIVE 

DENSITY 

M. P.H. 

_J 

AZ. 

Of 

In.  or  kg. 

1 

MR 

M 

110 

Sotd  olds 

15 

57.1 

30.02 

31 

1.024 

lii30 

10 

El 

110 

Sctd  olds 

15 

56.7 

30.02 

32 

1.025 

«M 

no 

Sctd  elds 

56.8 

30.03 

32 

.1.025 

wm 

m 

.  1 

15 _ 

57.0 

30.05 

32 

1.025 

■HR 

m 

HI 

m 

MRHEH 

‘PHI 

El 

Wt  IBM 

3U 

1*025 

wm 

m 

Pj 

Sotd  elds 

mm 

56.2 

30.03 

3U 

n 

MR 

m 

PI 

sctd  elds 

mm 

56.0 

30.03 

35 

mm 

wm 

m 

WNVY 

no 

Sctd  olds 

15 

56.1 

30.03 

34 

1.026 

m 

mi 

Sotd  olds 

M 

Wt*m 

34 

1.025 

m 

VWff  1 

no 

Sctd  olds 

mm 

56.7 

30.03 

35 

1.024 

m 

m 

'WM 

1  Hi 

mm 

1.024 

1A0  g 

10 

rnx 

..  iio 

Sotd  elds 

15 

56.4 

'r  ’*~J| 

1 _ 1.025 

l£n4 

10 

wm 

no 

Sctd  olds 

15 

56.7 

31 _ 

■mi 

i 

4 

i 

, 

r 

’  * 

* 

* 
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*RMV>.>m».*afROUN  PROVING  GROUND  MO-148 


i 
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(foimbly  spotz--  «si> 


SUP FACE  DATA 


MAXIMUM  TEMPERATURE 


METEOROLOGICAL  SERVICE 


155nm  Howitzer 


MINIMUM  TEMPERAVURE 


8  SSV/  025 


SSii  020 


WEATHER  VISimiTY 


Clear 
020  Clear 

010  Clear 

010  Clear 

010  Clear 

010  Clear 

010  Clear 


11  April  1957 


Mr  •  Allen 


MEAN  TEMPERATURE 


SEA  LEVEL 
PRESSURE 


RELATIVE 

DENSITY 


30.20 

2955 

1.03U 

30.19 

305$ 

1.033 

30.19 

2955 

1.03U 

30.19 

3054 

1.03U 

30.19 

3155 

1.033 

30.18 

28$ 

i.^5U 

30.18 

27% 

1.033 
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